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IIcpartmcnt of Energy’s analysis of these issues as presented in its monitored 
rctricvablc storage proposal. 

1 Jnlcss you publicly announce its contents earlier, we plan no further distribution of 
this report until 30 days from the date of this letter. At that time, we will send 
c*opicbs to appropriate congressional committees; the Secretary of Energy; and the 
I)ircctor, Office of Management and Budget. We will also make copies available to 
others upon request. 

This work was performed under the direction of Keith 0. Fultz, Associate Director, 
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Executive Summary 

fi 
Purpose 

~- 
The Nuclear Waste Policy Act of 1982 established a program for the pcr- 
manent disposal of radioactive wastes in mined geologic repositories. 
The act also directed the Department of Energy (IXXZ) to submit to the 
Congress a proposal for constructing a monitored retrievable storage 
(MHS) facility. 

The Chairmen of the House Committee on Interior and Insular Affairs 
and the Subcommittee on Energy and Power, House Committee on 
Energy and Commerce, requested that GAO assess whether 1~)~‘s pro- 
posal provides sufficient information for the Congress to decide if it 
should authorize the integration of an MHS facility into the waste man- 
agement system established by the act. 

I 
jI3ac kground 

-_- _--- 
The act focuses primarily on the development of two geologic reposito- 
ries for the permanent disposal of nuclear wastes. Iiowevcr, the act, also 
addresses another option for managing nuclear wastes-long-term 
storage in a facility that would allow continuous monitoring and c~asy 
access, or monitored retrievable storage. The Congress found that long- 
term storage in MHS facilities is an option for safe and reliable waste 
management, and that the Congress and executive branch should con- 
sider a proposal for building one or more facilities for this purpose. 

IXK provided its MNS proposal to the Congress on March 3 1, 1987. LHJE’S 
proposal recommends that an MHS facility be constructed in Oak Ridge, 
Tennessee, to prepare, package, and temporarily store spent (used) 
nuclear fuel until shipment to a repository for permanent disposal. The 
facility’s primary function would be waste handling and packaging 
rather than long-term storage as envisioned in the act. IW)E does not, 
maintain that an MHS facility is essential for safe handling and disposal 
of nuclear wastes. It believes, however, that an MKS would provide ( 1) b 
greater system flexibility and reliability, (2) improved transportat ion, 
(3) earlier acceptance of spent fuel from utilities, and (4) public confi- 
dence in I)OE’S management of the waste program. 

Results in 13rief For the Congress to decide the merits of an MHS, GAO believes that suffi- 
cient data should be available to compare the system proposed by I)OE:- 
with an MI&!!---with the currently authorized waste management system 
improved to maximize its efficient, effective, and safe performance. ‘l’hl 
Congress needs to be aware of the consequences of not approving an Mli 
as well as the implications of authorizing it. IX)E:‘s proposal does not 
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identify the most effective configuration of the authorized waste man- 
agement system for the Congress to use as a basis for comparison in 
deciding if the benefits of the proposed MHS facility are worth its added 
cost to the waste program. 

Further, DOE has not fully developed important MKS cost elements, such 
as payments for state and local taxes and aid to mitigate MIS’ impacts. 
DOE does not plan to determine these costs until after the Congress has 
approved the proposal. 

GAOk Analysis 
__- .-..---..-.--- 

The MKS concept outlined in the act emphasizes long-term waste storage. 
However, DOE is proposing an MKS whose principal role would be waste 
preparation rather than long-term storage. GAO believes that the differ- 
ence between the purposes assigned to the MHS by the act and by IKU: is 
one of the factors to be considered in evaluating DOE’S proposal. 

DOE’s proposal does not demonstrate how the authorized waste manage- 
ment system (i.e., the system approved by the act which includes only a 
repository) could be improved so as to most efficiently, effectively, and 
safely function if an MKS were not included in the system. This informa- 
tion is needed as a basis for comparison with a system containing an 
MRS. Analysis of alternatives has not been sufficiently developed to 
determine whether the benefits attributed to the MKS can be achieved by 
other means, and at what cost. 

Analy$is of MRS DOE’s proposal does not analyze potential alternatives for improving the 
Altern/atives Is Incomplete waste management system other than an MKS-such as expanding 

storage at reactor sites or the repository or improving the transporta- 
tion system-to the same extent as the MKS. For example, I)OE did not 
analyze the potential transportation improvements in sufficient, detail to 
determine the costs or effects of each option. In addition, IWN: has ana- 
lyzed the various options in terms of how each option individually might 
affect the system. DOE has not, however, determined the combined effect 
of these options in achieving the most effective and efficient improve- 
ment in the authorized system (without an MM), nor the costs of such a 

I system in comparison to a system with an MKS. DOI: also has not deter- 
/ mined whether utilities are willing or able to implement various 

improvements in lieu of the MKS. 

DOE acknowledges that additional information is needed on some of t hc 
options for improving the waste management system. Studies are 
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underway at WI: which may contribute to a better understanding of 
dtX?rTWtiVes to an MRS. 

Full Costs of MRS Are Not 
Yet Known 

IJOE estimates that integrating the MIS into the waste management 
system would increase total system costs by about $1 .F, billion to S 1.6 
billion. According to DOE, however, these costs could be partially offset 
by savings of up to S 1 billion in spent fuel storage costs of reactors. 

DOE has identified additional costs that are not included in its cstimat.es 
such as payments for state and local taxes and aid to mitigate the 
impacts of constructing and operating the facility. IXJE’S Independent 
Cost Estimating staff also assessed MHS costs. This staff agreed that the 
estimates do not include all costs of constructing and operating an MHS 
and stated that some of the unquantified costs could bc substantial. 

, 

Mbtters for DOE is seeking congressional authorization to construct an MKS facility 

Consideration by the 
Congress 

primarily for waste preparation and packaging rather than for long- 
term waste storage. The Congress needs to recognize that the MHS con- 
cepts embodied in the Nuclear Waste Policy Act and I)OI?S proposal arc 
different. 

1 

1  

R(xommendations 
, 

GAO recommends that LKX identify the best configuration of the autho- 
rized waste management system, combining the most feasible alterna- 
tives for maximizing the effectiveness, efficiency, and safety of the 
system in lieu of an MRS, and present the Congress with the benefits and 
costs of this system to aid in judging the merits of an MRS. GAO also rec- 
ommends that DOE estimate the cost of all elements associated with the 
MRS. Additional recommendations are offered in chapter 5. b 

1 

Ajgency Comments The state of Tennessee concurs fully with the report’s conclusions and 
recommendations. [XX disagrees with the report’s conclusions and rec- 
ommendations on the need for additional information on MIS costs and 
alternatives for improving the waste management system. IXZ stated 
that it has estimated all appropriate costs, and that it is inappropriate to 
estimate costs for impact assistance and tax payments at this time. 

Nothing in IXX’S comments causes us to change our position that DOIS 
needs to provide more complete information on MRS costs and alterna- 
tives. Further, we continue to believe that IX)E has not quantified the full 
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costs of an MR.,, and needs to do so for the Congress to make an informed 
decision on the facility. IXW’S comments are addressed in chapter 5. 

IXH:‘S and Tennessee’s comments have been incorporated into the report, 
where appropriate. Their comments are reprinted in appendixes I and II. 
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Chapter 1 
I  

- 

Introduction 

Currently, 107 commercial nuclear power plants, located in 27 states, 
are licensed to generate electricity; another 13 plants are in various 
stages of construction. In 1985, approximately 16 percent of the elec- 
tricity produced in the United States was provided by nuclear power. 

Nuclear power plants use uranium as fuel to heat water and produce 
steam. The steam, in turn, spins a turbine and generator to produce elec- 
tricity. The uranium fuel is fabricated into pellets, which are inserted 
into rods. These rods are then bundled together to form fuel assemblies, 
which are placed in reactors. A nuclear power plant can use about 
38,000 uranium fuel rods, grouped into about 215 fuel assemblies, to 
produce the required steam. When fully loaded, a reactor contains over 
200,000 pounds of uranium. 

As steam is produced by the reactor, some of the energy contained in the 
uranium fuel is consumed. Approximately every 12 to IS months, about 
one-third of the fuel in most reactors has to be replaced with fresh ura- 
nium fuel. When the uranium has been consumed, the remaining matc- 
rial-called spent fuel-is removed from the reactor. The spent, fuel is 
then transferred and stored underwater in a large pool at the reactor 
site. Almost all the spent fuel from commercial nuclear power reactors 
remains in storage at each reactor location. 

I 
Change in Direction The Nuclear Waste Policy Act of 1982 (Public Law 97-425, Jan. 7, 19S3) 

was a milestone for commercial nuclear power because, for the first time 
in the 30-year history of the industry, a national strategy was put in 
place for disposing of spent fuel. In addition to addressing the waste 
needs of the commercial sector, the act also requires the President to 
evaluate how to dispose of the high-level radioactive wastes produced 
by the nation’s defense programs. The waste management system estab- , 
lished by the act- referred to by the Department of Energy (DOE) as the 
“authorized system”- is primarily composed of two elements: commer- 
cial nuclear power reactors, which generate waste in the form of spent 
fuel, and a geologic repository, a deep, mined structure in which the 
spent fuel will be disposed. The act also provides for the development of 
a transportation system for moving the waste from reactors to the 
repository, and if needed, Federal Interim Storage for a small quantity 
of spent fuel-l,900 metric tons of uranium (MTU). 

The act outlines the following radioactive waste management 
responsibilities: 
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The federal government has the responsibility for the permanent dis- 
posal of high-level radioactive wastes and spent fuel produced by com- 
mercial nuclear reactors in a mined geologic repository. The act 
established the Office of Civilian Radioactive Waste Management 
(OCRWM) within DOE to carry out this responsibility. 
Those who produce and own radioactive wastes are responsible for 
paying for storage and disposal of the wastes. 

The Nuclear Waste Policy Act established the Nuclear Waste Fund to 
ensure that the costs of a safe and environmentally acceptable program 
are fully funded. The fund is financed through fees collected from the 
owners and generators of nuclear waste. Although the act did not stipu- 
late how payments would be made for the disposal of defense wastes, it 
required commercial reactors to pay into the Nuclear Waste Fund a fee 
of 1.0 mill (one-tenth of a cent) per kilowatt-hour of electricity generated 
by the spent fuel. The Fund had a balance of $1.4 billion by the end of 
fiscal year 1986; utilities still owe about $1.2 1 billion in one-time fees for 
the disposal of wastes produced prior to April 7, 1983. The balance, plus 
accrued interest, will be paid either in quarterly installments or as a 
single lump-sum payment before the transfer of spent fuel to the federal 
government. 

Devdloping an Option 
for Waste Management 

~ 
. 

. 

Although the act’s primary focus is to develop deep, mined geologic 
repositories for the permanent disposal of spent fuel and high-level radi- 
oactive wastes, Section 141 of the act presents another option for spent 
fuel management called monitored retrievable storage (MKS). According 
to the act, the Congress found that “. . . long-term storage of high-level 
radioactive waste or spent nuclear fuel in monitored retrievable storage 
facilities is an option for providing safe and reliable management of 
such waste or spent fuel.” According to the act, the MHS should be 
designed to provide several functions, including 

storage and monitoring of spent fuel and waste “for the foreseeable 
future” and 
retrieval of the spent fuel and waste for further processing or disposal. 

The Congress also found that it and the executive branch should pro- 
ceed as expeditiously as possible to consider fully a proposal for con- 
structing one or more MHS facilities to provide for such long-term 
storage. The act requires the Secretary of Energy to complete a detailed 
study of the need for and feasibility of an MKS and to submit to the Con- 
gress a proposal for the construction of one or more MRS facilities. The 
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act did not authorize the construction of such a facility; DOE must 
receive specific authorization from the Congress to construct an MRS. 
The act states, however, that disposal of nuclear wastes in a repository 
should proceed whether or not an MRS facility is constructed. 

_.. r_..-.---I-- 
The Role of MRS 

I 

DOE presented its, initial plans for an MRS in the waste program’s April 
1984 draft Mission Plan. At that time, DOE envisioned MRS as a facility to 
provide “backup” storage should there be significant delays in the avail- 
ability of the repository. Under these plans, an MRS facility would be 
used to store spent fuel until the repository was ready to receive it. 
When the repository was available, spent fuel would be shipped to the 
repository site, where waste preparation and packaging activities would 
be performed. 

In the summer of 1984, DOE began reassessing the role of the MRS in the 
waste management system authorized by the act. On the basis of this 
reassessment, DOE concluded that the MR!3 should be an integral part of 
the waste management system by incorporating most of the waste-han- 
dling and packaging activities that otherwise would be located at the 
repository. In March 1986, DOE reprogrammed waste program funds in 
order to develop a proposal for an “integral” MRS. DOE stated in the June 
1985 final Mission Plan for the nuclear waste program that the primary 
function of this integral MRS facility would be to prepare waste for dis- 
posal in the repository; its role in providing backup storage would be 
secondary, although it would allow DOE to begin accepting spent fuel 
from utilities in 1998 and could provide temporary storage if the reposi- 
tory is further delayed. 

e MIIS I’roposa .l Reflecting the results of its reassessment of MRS roles, DOE has developed . 

a proposal recommending that the Congress approve construction of an 
MRS in Tennessee that would receive and prepare the spent fuel from 
reactors located east of the Rocky Mountains (approximately 90 percent 
of the commercial reactors) for later emplacement in a repository. The 
MHS would begin operation in 1998 and have a 31-year service life. The 
spent fuel from the reactors located in the western states, as well as 
high-level defense-related radioactive wastes, would be shipped directly 
to the repository for emplacement. WE has outlined the following prin- 
cipal functions which could be performed at the MRS facility: 
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l Extracting the spent fuel rods from their assemblies and consolidating 

them into a more compact configuration which would provide greater 
efficiency in handling, storage, transportation, and disposal. 

. hading the spent fuel into canisters for temporary storage at the MRS or 
shipment to a repository. 

l If necessary, providing for storage of spent fuel for longer periods in 
sealed concrete containers which would allow for radiation monitoring 
and retrieval for later shipment to a repository. 

. Providing a location where dedicated trains’ could be assembled to ship 
the spent fuel to a repository. 

DOE has concluded that although an MRS facility is not required to safely 
manage nuclear wastes, several advantages could be realized by making 
the MRS an integral part of the waste management program. In citing 
these advantages, DOE noted that there are other ways to achieve some 
of the benefits attributable to an MRS; DOE concluded, however, that none 
of the alternatives examined provides the same range of benefits to the 
system that an MRS could while also providing equivalent advantages in 
terms of feasibility, flexibility, system development, and managerial 
control. The following summarizes the advantages which DOE stated may 
be provided by an MRS: 

l DOE could begin detailed planning for and implementation of a major 
part of the waste management process-waste acceptance, transporta- 
tion from reactor sites, consolidation, and sealing in canisters-earlier if 
these functions were located at an MRS rather than the repository. The 
waste transportation system could be developed sooner because 
approval of the MRS would allow specific routing, logistics, and equip- 
ment requirements to be determined up to 8 years earlier. According to 
DOE, the early accomplishment of these waste management steps would 
enhance confidence in the schedule for operation of the entire system. 

l If, as DOE plans, an MRS begins operation before a repository, DOE: could 
be able to receive spent fuel from utilities sooner than under the autho- 
rized (repository-only) system. The MB, therefore, could reduce the need 
for temporary storage at reactor sites. DOE now plans to have the MRS 
operating in 1998 and the repository in 2003. According to DOE’S pro- 
posal, the MRS would be critical to DOE’S ability to accept waste for dis- 
posal in 1998 as committed in the waste disposal contracts with utilities. 

. The reliability and flexibility of the waste management system could be 
improved because spent fuel could be removed from the storage pools at 

‘Dedicated trains transport only a particular type of cargo-in this caw, spent fuel. 
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the reactor sites regardless of whether a repository is capable of 
emplacing the wastes. 
The waste-handling requirements at the repository could be simplified 
because the steps required to prepare spent fuel for emplacement in the 
repository would be performed at the MW. According to IHE, the reposi- 
tory would receive fewer shipments, canisters received would be uni- 
form in size and free from radioactive surface contamination, and the 
rate of waste transfer to the repository could be better controlled. 
The transportation system could be improved because the MHS would 
serve as the spent fuel shipment center. Dedicated trains would be used 
to move the spent fuel from the MRS to the repository. This would reduce 
the number of cross-country routes and shipments of spent fuel to the 
repository to be located in the western IJnited States. This would also 
reduce the potential for public exposure to transportation accidents. 
Institutional benefits could be gained. Experience from interactions with 
the state of Tennessee-the intended host state for the MIW facility- 
may be applied in the future when working with states and tribes in the 
repository program. Further, the MHS would present the opportunity for 
DOE: to demonstrate earlier that the waste facilities can be safe, and that 
DOE can be a “responsible corporate citizen and neighbor.” Through the 
MM, DOE could develop the needed momentum to implement the entire 
waste system and may be able to gain public acceptance and confidence 
that it is able to accomplish the program. 

i 
I 

MI$S Proposal in 
Litigation 

DOE identified three sites in Tennessee that it considered favorable for 
an MRS facility and indicated the canceled Clinch River Breeder Reactor 
site, located in the Roane County portion of Oak Ridge, as the preferred 
location. In April 1985, DOE formally notified the Governor of Tennessee 
that it had completed an initial evaluation of candidate sites for an MRS 
facility and that all three of the sites were in Tennessee. DOE also 
advised the governor that the evaluation of the sites would have to be 
completed to submit the MRS proposal to the Congress. 

At that time, DOE announced in the Federal Regm that it had identi- 
fied the candidate MRS sites and indicated that it planned “. . . to study 
these sites for inclusion in a proposal to Congress for the construction of 
an MRS facility.” WE indicated that it would prepare an environmental 
assessment required by the act and requested that by July 1, 1985, 
states, affected Indian Tribes, and the public provide information which 
may be useful in preparing the assessment. 
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In June 1985, LWE provided the state of Tennessee with a grant of $1.4 
million to perform an independent evaluation “. . . of the role and func- 
tion of an MRS facility in the nuclear waste disposal program and DOE’S 
proposed locations of such a facility.” 

On August 20, 1986, the state of Tennessee filed a complaint with the 
United States District Court for the Middle District of Tennessee at 
Nashville, which argued that the MRS proposal should not be submitted 
to the Congress because the Secretary of Energy had failed to consult 
with the state pursuant to Section 117 (b) of the act. The Secretary 
sought to have the state’s suit dismissed, but the District Court agreed 
with the state, denied DOE'S motion, and enjoined DOE from submitting its 
proposal to the Congress. 

Several motions and appeals were filed by DOE and the state of Ten- 
nessee in this case. On March 6, 1986, the United States Court of 
Appeals for the Sixth Circuit denied DOE's appeal for a summary 
reversal of the lower court’s decision to enjoin DOE from submitting its 
proposal to the Congress. The case was heard on July 24,1986, and on 
November 26, 1986, a three-judge Appeals Court Panel reversed the Dis- 
trict Court’s ruling and dismissed the state’s petition for review of DOE’s 
actions. 

On December 4, 1986, Tennessee filed for a review of the judges’ deci- 
sion by the full 12-judge Court of Appeals. On December 31, 1986, the 
petition for rehearing was denied, and on January 5, 1987, the state of 
Tennessee requested a stay of the court’s mandate in order to prepare 
an appeal to the U.S. Supreme Court. The Court of Appeals granted a 
stay for 30 days on January 7, 1987, and on February 5, 1987, the state 
of Tennessee petitioned the Supreme Court to review the case. On March 
30, 1987, the Supreme Court denied the petition, thus removing the legal 
restrictions preventing DOE from submitting the MRS proposal to the 
Congress. 

On March 3 1, 1987, DOE submitted the MRS proposal to the Congress, 
seeking the authorization to begin constructing the MHS facility. 
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Methodology 

Objectives and Scope In a March 18,1986, letter, the Chairmen of the House Committee on 
Interior and Insular Affairs and the Subcommittee on Energy Conserva- 
tion and Power, House Committee on Energy and Commerce, requested 
that we review and evaluate DOE’S proposal to integrate an MRS into the 
nuclear waste management system. The request contained seven ques- 
tions addressing the purpose of an MRS, the impacts it would have on the 
cost and development schedule of the repository, alternatives to the MRS 
that DOE has examined, the siting and transportation impacts of the pro- 
posal, and whether DOE has adequately addressed all of these issues to 
provide for a congressional decision on the proposal. On July 22, 1986, 
Representative Marilyn Lloyd also requested that we evaluate certain 
aspects of the cost and need for an MRS facility. 

On May 8,1986, we provided the Chairmen with a fact sheet2 containing 
information on the purpose, advantages, and disadvantages of the pro- 
posal; the role of the state of Tennessee in the program; and the results 
of our survey of utilities’ plans for expanding their spent fuel storage 
capacity and their views on the need for, and benefits of, the MRS. 

On August 16, 1986, we provided another fact sheet3 to the Chairmen on 
DOE’S cost estimates for the MI@ as of February 1986. The fact sheet 
stated that although DOE had estimated that the cost of integrating the 
MRS into the overall waste management system ranged from $1.6 billion 
to $2.6 billion, additional costs had been identified which could be sub- 
stantial but which, according to DOE, could not be quantified at that 
time. 

b 

This report addresses the remaining questions posed by the Chairmen 
regarding how well DOE has analyzed (1) the need for and benefits of the 
MRS and (2) alternatives for providing the benefits attributed to the MRS. 
It also responds to the issues raised by Representative Lloyd relating to 
the cost and need for an MRS. The primary objective of our review was to 
determine whether DOE’S proposal provides sufficient information for 

2Nuclear Waste: Monitored Retrievable Storagwnt Nuclear Fuel (GAO/RCED-86-104FS, May 8, 
1986). 

3Nuclew Waste: Cost of DOE’s Proposed Monitored Retrievable Storage- (GAO/RCELh86. 
198FS, Aug. l&1986). 
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the Congress to weigh the merits of an MRS and decide whether to incor- 
porate the facility into the waste management system authorized under 
the Nuclear Waste Policy Act. We did not independently assess the 
merits of building and operating an MRS facility. 

-.-_..-. ~ 
General Methodology We obtained most of the information for this report from documents 

provided by DOE. We reviewed the December 1985 “Review Copy” of 
DOE'S proposal, as well as the final proposal submitted to the Congress in 
March 1987. (The final proposal is essentially the same as the “Review 
Copy,” with revisions in a few areas to reflect changes to the waste 
management program included in OCRWM'S January 1987 Draft Mission 
Plan Amendment.) We also reviewed (1) DOE's April 1986 analysis of the 
nuclear waste program’s total system life-cycle cost and (2) various 
internal DOE memoranda and contractor studies supporting the proposal 
or relating to the costs and benefits of the MRS and alternatives. In addi- 
tion, we used the information developed for our two earlier fact sheets 
in the analysis contained in this report. 

We also obtained information and views on the MRS from officials of 
(1) OCRWM, (2) the Nuclear Regulatory Commission (NRC), from which 
DOE must obtain licenses before constructing and operating an MRS 
facility and a permanent waste repository, (3) the Edison Electric Insti- 
tute (EEI), an organization representing investor-owned electric utilities 
which serve about 73 percent of all electricity customers, and (4) the 
American Nuclear Energy Council, an organization representing the 
nuclear industry. 

Our review was performed in accordance with generally accepted gov- 
ernment auditing standards. Our review was generally conducted from 
March 1986 through September 1986; however, in April 1987, we 
reviewed DOE'S final MRS proposal and updated our analysis as required. 

I 

Survey/ Methodology 
/ 
I 

Chapters 2 and 3 of this report discuss results of a survey we conducted 
in November 1986 in which we asked the chief executive officers of the 
74 utilities that either own or operate nuclear power plants for their 
plans to accommodate growing inventories of spent fuel and their views 
on DOE'S plans for an MRS. Our questionnaire included a brief description 
of the purpose and functions of the integral MRS as presented by DOE at 
that time. We concluded that the level of detail included in that descrip- 
tion-in conjunction with the information on the MRS publicly available 

Page 15 GAO/RCRD-97-92 Nuclear Waste Program 



Chapter1 
Introduction 

from DOE at the time-was sufficient to permit utility officials to com- 
plete our survey from an informed base. In November 1985, a number of 
DOE documents discussing the MRS plans were publicly available: The 
Need for and Feasibility of Monitored Retrievable Storage-A Pr%i- 
nary Analysis (DOE/RW-0022) April 1985; Screening and Identification 
of Sites for a Prooosed Monitored Retrievable Stose Facility (DOE/RW- 
0023) April 1986; and Mission Plan for the Civilian Radioactive Waste 
Management Program (M>E/RW-0005) June 1985. In addition, on several 
occasions prior to November 1986, DOE officials had testified before con- 
gressional committees and delivered presentations before nuclear 
industry forums on DOE'S MRS plans and its benefits. While not con- 
taining the detail and technical information that the final MHS proposal 
contains, these documents contained sufficient information to allow 
utility officials to answer our questionnaire without our having to pro- 
vide more detailed information in the survey itself. In addition, while 
our questionnaire was still in the hands of many respondents, TK)E’S 
“Review Copy” of the MRS proposal became available. 

Our survey was divided into two sections: questions regarding utilities’ 
spent fuel storage plans and questions on utilities’ views on DOE’S MHS 
plans. We considered the focus in the first section of the questionnaire 
on spent fuel storage to be important because the MRS, regardless of its 
primary purpose in the context of the overall waste management 
system, would most directly affect utilities through its effect on spent 
fuel storage-the MRS would have a bearing on when spent fuel would 
be removed from reactor sites and, therefore, utilities’ plans for accom- 
modating their own at-reactor spent fuel storage needs. In addition, the 
section of the questionnaire seeking utilities’ views on the MRS specifi- 
cally asked about utilities’ ability to perform some of the functions on- 
site-which DOE is proposing to conduct at an MRS- such as rod consoli- 
dation, standardized packaging, centralized transportation to a reposi- 
tory, and long-term storage. 

We prepared and conducted our survey in accordance with GAO’S policies 
relating to data collection methodologies to ensure that the results .are 
accurate and unbiased. The results of our November 1986 survey, how- 
ever, now appear to conflict somewhat with recent resolutions and posi- 
tions of nuclear industry organizations and some utilities which indicate 
strong support for DOE'S MRS proposal. EEI and other organizations, as 
well as representatives of some individual utilities, have recently 
endorsed DOE's MRS plans. However, changes in the nuclear waste man- 
agement program since our survey was conducted-in particular, the 
delay in the repository operation date until 2003-may have changed 

Page16 GAO/B1CEDB7-g2NuclearWaste~lgam 



-- 
Chapter 1 
Introduction 

utilities’ opinions of the MR& The MRS has now become critical for DOE to 
meet its commitment to begin accepting spent fuel from utilities in 1998. 
With a delay in the repository until 2003, the only alternative to an MKS 
facility may be for utilities to store their spent fuel at reactor sites for 
an additional 6 years before DOE will begin removing it. These develop- 
ments may make the MRS appear more attractive to utilities than it did in 
November 1986. However, we continue to believe that, regardless of 
present circumstances and utilities’ current views on the MRS, our survey 
accurately reflects the views of utility officials at that time. 

Chapter 2 of this report discusses the benefits of an MRS identified by 
DOE. Chapter 3 discusses limitations of DOE'S evaluation of potential 
alternatives to an MRS, and chapter 4 discusses DOE'S MRS cost estimates. 
Chapter 6 summarizes our views on the proposal, presents our conclu- 
sions and recommendations, and addresses DOE and state of Tennessee 
comments on this report. 

Comments by DOE and the A draft of this report was submitted to DOE and the state of Tennessee 
State of Tennessee for comment. DOE officials’ comments were of two types: (1) specific 

technical and editorial comments aimed at enhancing the report’s accu- 
racy and (2) general comments on the principal conclusions and recom- 
mendations of the report. DOE'S technical comments have been 
incorporated into the report where appropriate. In general, DOE dis- 
agreed with the report’s conclusions and recommendations relating to 
the completeness of the MRS proposal and the need for DOE to quantify all 
MRS costs and perform further work on alternatives to the MRS. DOE'S 
general comments on the key messages of the report are summarized 
and addressed at the end of chapter 6. DOE'S complete comments are 
included in appendix I. 

The state of Tennessee also provided comments on our report. (See app. 
II.) Tennessee officials agreed with the conclusions and recommenda- 
tions of the report and provided additional comments, which are also 
discussed in chapter 6. 
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Although DOE recommends in its proposal that the Congress approve 
construction of an MIS, DOE has concluded that nuclear wastes can be 
safely managed without an MRS. Nevertheless, DOE believes that several 
improvements could result from the integration of the facility into the 
nuclear waste management system authorized by the Nuclear Waste 
Policy Act. According to DOE, one of the principal benefits of an MRS is 
that it would allow the federal government to accept nuclear wastes 
from commercial reactors regardless of whether a repository is opera- 
tional or capable of emplacing the wastes. DOE states that the MRS facility 
would be critical to DOE's ability to accept waste for disposal in 1998. 
DOE also believes an MI@ could provide for packaging of waste material 
and enhance the efficiency and flexibility of the waste transportation 
system. 

While DOE haa acknowledged that some of the waste management 
system improvements attributable to an MRS could be realized through 
other means, its position is that no other alternative or combination of 
alternatives provides the same level of managerial control or ease of 
implementation as the MRS. 

In order to ensure that an MRS does not hinder the development of a 
geologic repository, DOE is proposing that the Congress establish a link 
between the operation of the MRS and the construction of a repository. 
This linkage provides that no waste will be accepted at the MRS until NRC 
issues a license to construct the repository. 

Based on a survey of nuclear utility companies we conducted in 
November 1986, there is a range of utility opinion regarding the Mm. 
Although EEI has stated its support for an MRS, it is not in favor of 
linking the acceptance of nuclear wastes at the MRS to construction 
authorization for the repository. 

, 

D()E Believes the MRS According to DOE, activities authorized by the act can provide for the 

Option Would Allow permanent disposal of spent fuel and high-level radioactive waste. The 
act provides for (1) the development and operation of two repositories, 

Earlier Acceptance of (2) implementation of a transportation system to move the wastes to the 

Nuclear Wastes repositories, (3) federal interim storage of no more than 1,900 MTU for 
“civilian nuclear power reactors that cannot reasonably provide ade- 
quate storage capacity at the sites of such reactors when needed to 
assure the continued, orderly operation of such reactors,” and (4) a pro- 
gram to cooperate with private industry to develop technologies that 
will enhance spent fuel storage capacity at reactors. 
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Utilities are currently responsible for the on-site storage of spent fuel 
until DOE takes title to the spent fuel at the reactor sites. DOE, as required 
by the act, contracted with utilities to begin disposing of spent fuel no 
later than January 31,1998. DOE expects the first repository to begin 
operation in 2003. DOE has stated that, once the repository is in full-scale 
operation, the waste acceptance rate at the repository will closely 
approximate the rate at which the waste is placed in the underground 
facility. Consequently, only a small amount of storage capacity-about 
760 MTU-will be provided at the repository. This storage capacity is 
intended to act as a buffer in the event that emplacement of the wastes 
is slowed or interrupted. In February 1987, DOE announced that the first 
repository would be delayed until 2003. According to DOE, with a delay 
in the startup of the repository, spent fuel will have to stay at the 
reactor sites in the absence of an MRS. According to DOE, an MRS would 
allow acceptance of nuclear wastes 6 years earlier than would be pos- 
sible with only a repository. DOE now believes that because of the delay 
in the repository schedule, the MRS is critical to DOE'S ability to begin 
accepting spent fuel in 1998 as agreed in the disposal contracts. 

DOE has concluded that some additional storage capability may be 
needed in the waste management system for several years after the 
repository begins operations because the inventory of spent fuel at reac- 
tors may grow faster than it can be received and emplaced at the reposi- 
tory. From its analysis of future utility spent fuel storage requirements, 
DOE has determined that adding the MRS to the authorized waste manage- 
ment system would eliminate the need for additional storage capacity at 
between 16 to 24 of more than 100 commercial reactors. 

The PRS as Part of the The MRS would service all commercial reactors located east of the Rocky I, 

Waste Management 
Mountains. Nuclear wastes produced by defense-related activities and 
spent fuel from reactors located in the west generally would be sent 

system directly to the repository for emplacement. However, according to DOE, 
the MRS would accept spent fuel from western reactors “if contractual 
requirements necessitate.” 

The Nuclear Waste Policy Act limits the first repository’s capacity to 
70,000 MTU until a second repository is operational. According to DOE, 
69,800 MTU of spent fuel would be processed through the MRS facility 
and sent to the first repository over a 31-year period. The remaining 
10,200 MTU of spent fuel to be placed in the repository would consist of 
6,600 MTU of spent fuel from western reactors and the equivalent of 
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4,600 MTU of defense-related wastes. Figure 2.1 illustrates the relation- 
ship between the MRS and the waste management system authorized by 
the act. 
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Figure 2.1: The Relationship Between the MRS and the Waste Management System 

MRS Optlon h-Level Waste Generators 

No-MRS Option Defense High-Level Waste Generators . 

Source DOE. 
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Functions to Be Performed 
at the MRS 

Receipt and Handling of Spent Fuel 

Rod Consolidation 

In the currently authorized waste management system, many of the 
steps which will be required to prepare spent fuel for emplacement in a 
repository will have to be performed either at reactor sites or the reposi- 
tory. However, if the MRS is integrated into the waste management 
system, the receipt and processing of most spent fuel would be per- 
formed at a location which would be central to most eastern commercial 
reactors. According to DOE, performing these functions at an MRS would 
reduce the preparation and packaging requirements at the repository. 
The following describes the primary functions which would be per- 
formed at the MRS. 

The MRS would include a spent-fuel receiving and handling building, 
which would be the main operating area of the MES facility. Spent fuel 
from commercial reactors would be shipped to the MRS either by truck or 
train in heavily shielded transportation casks. Upon receipt, the spent 
fuel would be unloaded in the receiving and handling building, 
processed, and inserted into canisters for eventual emplacement at the 
repository. The spent fuel would be either shipped immediately to the 
repository or stored at the MRS until it could be accepted at the 
repository. 

An important aspect of DOE'S plan for processing spent fuel is rod con- 
solidation. When used in a reactor, nuclear fuel is contained in hollow 
rods, which are inserted into spacers, brackets, and other related hard- 
ware to form square fuel bundles. During the rod-consolidation process, 
the individual fuel rods would be removed from the hardware that holds 
them together and rearranged in a tighter array. This process reduces 
by about one-half the amount of space required to store spent fuel. The 
consolidated fuel rods would then be loaded into stainless-steel canis- . 
ters, which could be either shipped to the repository or stored tempo- 
rarily at the MRS. The remaining structural hardware would be 
compacted, packaged in containers, and shipped to the repository for 
disposal. 

While DOE believes that rod consolidation would provide benefits to the 
waste management system, it has not yet decided whether this process 
will be a required part of the system. If rod consolidation is included in 
the waste management system at the MIS, the process will be performed 
in a specially designed facility known as a hot cell, which will be located 
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Temporary Storage 

in the receiving and handling building. The hot cell is necessary to pro- 
vide protection from the high levels of radiation emitted by the spent 
fuel. 

DOE believes that if an MRS is integrated into the authorized waste man- 
agement system, beginning in 1998, spent fuel could be transported to 
the facility for temporary storage until shipment to the repository. DOE 
has selected surface storage in sealed concrete casks as the preferred 
method for providing storage at the MRS. An alternate method is in- 
ground drywell storage. These techniques are illustrated in figures 2.2 
and 2.3, respectively. 

The above-ground cask is a steel-lined reinforced concrete cylinder 
which contains the stainless-steel canisters of spent fuel. The lid of the 
cask is welded shut and closed by a thick concrete plug. Temperature 
probes and air-sampling tubes will allow continuous monitoring of the 
casks’ interior. The casks will range from 17 to 22 feet in height, mea- 
sure 12 feet in diameter, and weigh up to 220 tons when loaded. They 
will be placed vertically in rows on concrete pads in the storage area. 
The environment of the storage area will be continuously monitored to 
detect any failure of the casks to contain radiation. 

The alternative drywell method stores the spent fuel in metal enclosures 
which extend about 20 feet into the ground. The drywell’s metal cavity 
and surrounding soil provide a radiation shield and a medium to conduct 
the heat away from the canister containing the spent fuel. The area sur- 
rounding the drywell will also be monitored to detect any radiation 
escape. According to DOE, this storage method has been used safely in 
many parts of the world for the last 20 years. 

In addition to the above storage methods, the MRS would be able to 
accommodate steel storage casks, which can also be used for trans- 
porting spent fuel. Utilities could use these dual-purpose casks to solve 
storage problems that may occur at their reactor sites prior to the 
startup of the MRS or repository. 

According to DOE, the above-ground and drywell storage methods have 
been used for a number of years, are low in cost, and are simple and 
flexible to design. By using one of these methods, DOE believes the MRS 
would be able to receive and process 2,660 MTU annually and have an 
inventory of 14,700 MTU of spent fuel. This would provide flexibility in 
accepting spent fuel from reactors and would afford some contingency 
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storage capacity if problems are encountered in the repository’s ability 
to accept and emplace nuclear wastes. DOE is therefore of the opinion 
that the temporary storage which could be provided by an MRS would 
provide a greater degree of reliability to the overall waste management 
system. 
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Figure 2.2: DOE’s Proposed Above- 
Ground Storage Process 

Sealed Storage Cask 

Temperature Probe 

Cask Dimensions 

Height: 
Diameter: 
Weight: 

22 ft 
12 ft 
200 tons 
(empty) 
220 tons 
(loaded) 

Source: DOE 
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Fig&a 2.3: DOE’s Alternative Drywell 
Storage Proce88 

Source: DOE. 

Tqe Impact of an MRS on 
th(e Nuclear Waste 
Tdansportation System 

In addition to processing spent fuel, DOE believes that an MRS would 
assist in the development of a transportation system to move the spent 
fuel from the reactors located east of the Rocky Mountains to the reposi- 
tory located in the West. DOE has estimated that while an MRS could 
reduce the impact to the general public of shipping nuclear wastes, there 
would be an increased number of shipments in the areas leading to and 
surrounding the MES facility. On the basis of DOE's estimates, if the MRS 
were to process 3,600 MTU annually, approximately 1,200 trucks and b 
360 trains would be received at the MRS. This would be a daily average 
increase in overall traffic of about eight trucks (four arriving and four 
leaving) and up to three trains. Depending on the.capacity of the ship- 
ping cask, approximately 30 dedicated train shipments of nuclear waste 
from the MRS to the repository would be made annually. DOE has also 
estimated that the increase in local commuter traffic In the vicinity of 
the MRS could result in some local traffic problems because many poten- 
tial routes already have near-capacity traffic flow. 
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DOE Believes the MRS 
Should E3e an Integral 
Part of the Waste 
Management System 

DOE! Has Linked 
Opedation of the MRS 
to Construction of the 
Repository 

DOE has concluded that an integrated MRS would provide a wide range of 
benefits to the waste management system and believes that the need for 
an MRS is based on its ability to “. . . improve the overall performance of 
the waste management system with small and acceptable adverse 
effects.” While acknowledging that the waste management system could 
be operated safely without an MRS, DOE states that the facility would 
improve its ability to develop and operate the functions of the system. 
DOE has concluded that some of the benefits associated with an MIS 

4, . * t are not quantifiable, but none is more difficult to quantify than the value of 
having a portion of the waste-management system operational ahead of the waste- 
acceptance date mandated by law.” 

DOE has cited the following systemic improvements which it believes are 
attributable to the MRS: 

The MRS would provide a focal point to plan for waste receipt, pack- 
aging, and transportation. DOE would have more flexibility and control 
over the waste management system, with less opportunity for delay in 
the development of schedules for spent fuel acceptance, transportation, 
and packaging. The development of the MRS would also result in the 
availability of more certain information on the design and schedule for 
key decisions regarding routing and logistics. 
DOE would have more flexibility and control over the schedules for 
unloading spent fuel from commercial reactor spent fuel storage pools 
and for emplacing spent fuel in the repository. 
DOE would be able to (1) exercise greater control over the transportation 
logistics, (2) have an earlier and clearer identification of potential 
routes, and (3) work with states and local governments to resolve insti- 
tutional issues related to transportation. DOE expects that the reduction 
in transportation impacts should further enhance public confidence. 

According to DOE, 

11 
. . . the history of the waste management program suggests that the credibility of 

any interim storage measures will be suspect unless there is confidence that a per- 
manent repository will be available within a reasonable period of time.” 

DOE believes that an MRS could affect the development of the repository 
program by (1) allowing the system to more easily respond to changes in 
the repository schedule and (2) altering opinion regarding the national 
commitment to a repository for permanent disposal of nuclear wastes. 
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In order to alleviate concerns that if the Congress approves the MRS, the 
schedule for the repository may be relaxed or impeded, resulting in a 
detrimental affect on its operation, DOE has proposed a link between the 
MRS and the repository. The linkage provides that the MRS will be pre 
eluded from accepting nuclear wastes until NRC grants construction 
authorization for the repository. 

DOE has also imposed a storage capacity limit of 16,000 MTU on the 
facility. DOE believes this capacity is sufficient to accommodate the 
potential spent fuel storage needs for approximately 6 years. 

According to DOE, the integration of an MRS into the waste management 
system would reduce the potential for delays in the operation of the 
repository. Uncertainties regarding spent fuel acceptance, transporta- 
tion logistics, and institutional arrangements could be resolved during 
the implementation phase of the MRS. DOE believes, therefore, that the 
operation of the repository would be less vulnerable because many of 
these preemplacement activities would be accomplished through the 
MRS. 

EEI supports the MRS and cites several advantages of integrating the 
facility into the waste management system. According to EEI, the prin- 
cipal advantage of an MRS is that it would require DOE to mobilize its 
waste management development efforts several years before they would 
be required for a system with only a repository. EEI believes this early 
focus is essential because of the duration and cost of the program. 

EEI is not in favor, however, of the linkage that DOE has proposed 
between the MRS and the repository. In EEI'S opinion, the certainty for 
utility spent fuel storage planning may not be realized with this linkage 
in place. EEI has therefore urged that the MRS be permitted to accept “a 8 

significant quantity of spent fuel” prior to NRC'S authorization to con- 
struct the repository. 
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Utilities’ Opinions Vary 
on the Need for an 
MRS 

In November 1985, we asked the chief executive officers of the 74 utili- 
ties that either own or operate nuclear power plants for their views on 
IX)E’S plans for an MHS and their plans to accommodate growing invento- 
ries of spent fuel. We received 54 completed responses to our question- 
naire covering 71 utility companies.1 On May 8, 1986, we published the 
results of the survey in a fact sheet issued to the Chairman, House Com- 
mittee on Interior and Insular Affairs, and the Chairman, Subcommittee 
on Energy Conservation and Power, House Committee on Energy and 
Commerce.” 

On the basis of the responses we received, most utilities then believed 
that with some effort, they could arrange for functions such as rod con- 
solidation, standardized waste packaging, and centralized transporta- 
tion While 11 of the utilities (20 percent) were neutral, 24 (44 percent) 
supported an MRS and 17 (31 percent) opposed it. Eight utilities (16 per- 
cent) anticipated a gap between their ability to provide spent fuel 
storage and the availability of a repository. Most companies indicated 
that as of early 1986, they did not believe that a repository would be 
available before 2003. This belief was subsequently borne out by DOE’s 
February 1987 announcement that the first repository will be delayed 
until 2003. 

Almost all of the utilities that responded to our questionnaire said that 
they could provide for their own spent fuel storage needs until 1998. 
They added, however, that after 1998, it would be more difficult for 
them to provide storage. If a repository is not available then, 28 utilities 
(62 percent) indicated they would prefer their spent fuel to be stored at 
an MRS instead of at their reactor. Thirty-eight of the responding utilities 
(70 percent) indicated that they were willing to pay a share of the MRS 
costs, provided that the MRS would not increase their current waste dis- 
posal fee. In addition, the utilities said that they were unwilling or 
uncertain about paying for these costs if (1) they have already incurred 
substantial investment for on-site storage or (2) their spent fuel would 
not be shipped to an MRS. 

As discussed in chapter 1, the results of our survey now appear in con- 
flict with recent nuclear industry positions indicating strong support for 

‘Of the 74 utilities sent questionnaires, 64 completed them; 17 did not complete the questionnaire 
because they are minority owners and other companies (among the 64) responded for them; 2 compa- 
nies provided their commentv in letters; and 1 company did not reply. All percentages are based on 
the 64 responses. 

‘Nuclear Waste: Monitored Retrievable Starage-nt Nuclear Fuel (GAO/RCED%104FS, May 8, 
lass). 
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DOE's MRS proposal. In this regard, changes in the nuclear waste manage- 
ment program since our survey was conducted-in particular, the delay 
in the repository operation date until 2003-may have affected utilities’ 
views on the MRS, because the only alternative to an MRS facility may be 
for utilities to store their spent fuel at reactor sites for an additional 6 
years before DOE will begin removing it. These developments may make 
the MRS appear more attractive to utilities than it did in November 1986. 
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DOE’s Analysis of MISS Alternatives 
Is Incomplete 

--. 
In the MRS proposal, DOE has identified various options for improving the 
authorized waste management system (excluding an MRS) which may 
provide a wide range of advantages and disadvantages. DOE has con- 
cluded, however, that none of the improvements, either alone or in com- 
bination, could provide the same benefits to the authorized system as an 
MRS. 

DOE's evaluation of these options was limited in that (1) each potential 
alternative was not analyzed in detail and (2) DOE did not determine the 
effect that combinations of these alternatives would have on the opera- 
tions and cost of the authorized waste management system. In some 
areas, available information was not sufficient to permit detailed anal- 
yses of individual options. In addition, the various alternatives were 
analyzed in terms of how each option individually could improve the 
waste system authorized by the act. However, DOE has not determined 
what combinations of these or other options would most effectively 
improve the operation of the authorized waste management system, and 
at what cost, if an MFtS is not available. DOE has several studies underway 
that may provide more information on individual alternatives to the 
MRS. 

E Identified Waste- waste management system to determine if the benefits of an MRS could 
be achieved by other means. On the basis of its analyses, DOE concluded 

In+provements that the authorized system without an MRS could be improved to provide 

Ahhievable Without an some benefits similar to those which have been attributed to the facility. 
DOE also concluded, however, that no single improvement or combination 
of improvements to the authorized system would provide the same level 
of benefit to the system as the MRS. The following summarizes the alter- 
native system improvements which have been analyzed. b 

E$panded Lag Storage at 
the Repository 

As currently proposed by DOE, some receiving and storage activities 
would occur at both the MFtS and the repository. DOE believes that 
expanding spent fuel storage capacity at the repository, however, could 
(1) allow DOE to begin accepting wastes from utilities sooner and (2) 
accommodate delays which may occur between the acceptance and 
emplacement of spent fuel once the repository begins operation (i.e., 
provide lag storage). 

If expanded lag storage is provided at the repository, DOE estimated that 
the costs for the authorized system could be lower than those for a 
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system including an MRS because the receiving and storage functions 
that would be performed at the MRS would instead be done only at the 
repository. On the basis of its assumption that comparable amounts of 
storage capacity (12,000 MTU) would be provided under either alterna- 
tive, DOE estimated in December 1986 that the overall cost of a waste 
management system with expanded repository storage would be about 
$1.2 billion to $1.6 billion less than a system with an MRS. 

According to DOE, if storage facilities at the repository can be licensed 
separately from and earlier than the facilities needed for disposal of the 
wastes, this alternative would allow DOE to receive spent fuel from utili- 
ties earlier than the opening of the repository. If storage could not be 
approved earlier, however, the rate at which spent fuel could be 
received would then depend on how quickly an operating license could 
be obtained for the entire repository facility. DOE has estimated that the 
licensing process for the repository could take between 27 and 108 
months. 

DOE believes that it would be difficult to achieve the full benefits of this 
option because NRC may not authorize construction and operation of a 
separate storage facility before the entire repository is licensed. 
According to DOE, NRC could view construction of storage at the reposi- 
tory site as an investment in the site that would prejudice NRC'S review 
of the site license application. We discussed this issue with the Chief of 
NRC’S Advanced Fuel and Spent Fuel Licensing Branch. He agreed with 
DOE'S assessment and stated that in his opinion, NRC would not authorize 
the construction of lag storage at the repository until the entire facility 
has been approved. 

In addition to potential difficulties associated with obtaining an early 
license for this option, DOE believes that construction of this facility 
could be viewed as a violation of Section 141(g) of the Nuclear Waste 
Policy Act, which precludes the establishment of a repository and an 
MRS in the same state. 

DOE has concluded that since all the facilities at the repository are sub- 
ject to a common license, expanding lag storage at the repository would 
not allow the waste acceptance, transportation, and packaging functions 
to become operational before the repository is ready to begin disposal 
activities. Consequently, this option would not allow DOE to receive 
spent fuel earlier or in greater quantities than would otherwise be pos- 
sible. According to DOE, however, even if the use of expanded lag storage 
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has to await the licensing of the entire repository facility, it could 
improve the reliability and efficiency of the waste management system. 
It would allow independent operation of waste acceptance and disposal 
activities at the repository, thereby permitting continued receipt of 
spent fuel in the event of a disruption in waste emplacement operations. 

Expanded Storage at 
Reactor Sites 

Dry Storage 

Limitations and Disadvantages of 
Dr#%orage Cited by DOE 

According to DOE, utilities could choose from among several contingency 
storage methods to accommodate their growing inventory of spent fuel. 

Excess spent fuel could be stored at reactor sites in metal casks, 
drywells, silos, or vaults. According to DOE, the use of these alternative 
storage methods would result in lower total system costs than would the 
MRS for limited storage durations. However, incremental costs of dry 
storage at reactors-paid directly by the utilities-would be greater 
than at an MRS. 

Through its Energy Information Administration, DOE has developed 
information which indicates that as of December 1984, only 34 (26 per- 
cent) of the 133 reactors then operating or under construction had 
studied the use of on-site dry storage. Ten facilities identified impedi- 
ments to this storage method, 20 found no constraints, and 4 had not 
determined whether they would be able to use this option. DOE has not 
collected information, however, to determine to what extent utilities are 
willing or able to utilize this technology. 

In our November 1986 survey, we asked utilities about their plans to use 
the dry storage option. Of the 64 responses we received, 34 (63 percent) 
stated that dry storage was not currently under consideration to aug- 
ment existing storage capacity. Fifteen respondents (28 percent) indi- b 

cated they are currently considering this option, and 2 (4 percent) stated 
they have plans to use this technology to meet their additional spent 
fuel storage needs. 

DOE believes that the dry storage option has two principal disadvan- 
tages-high incremental cost and the requirement for each reactor to 
obtain a license from NRC to perform this activity. According to DOE’S 
estimates, dry storage at the reactor could cost up to $110 per kilogram 
of uranium, compared with $36 to $40 per kilogram for incremental 
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Rod Consolidation 

Limitqtions and Disadvantages of DOE has identified the following factors which could adversely affect rod 
Rod CQnsolidation Cited by DOE consolidation at reactors: 

DOE may lose some managerial control over the consolidation process at 
each location. Because the procedure would be performed by many dif- 
ferent individuals and groups at varied locations, it may be conducted 
with varying degrees of safety and competency. We discussed this 
aspect of the rod consolidation program with representatives from EEI, 
and they agreed with DOE’S assessment that some measure of control 
over the process would be lost if each utility performs rod consolidation. 
The representatives were also reluctant to endorse this approach 
because the process could be subject to a wide range of quality control 
programs at each utility. 
The operating license granted by NRC for each reactor would have to be 
amended to permit large-scale consolidation and storage of spent fuel. 
This could be a time-consuming process that utilities may be reluctant to 
undertake. 
If utilities agree to consolidate their spent fuel to meet DOE'S needs 
instead of their own, contractual agreements outlining responsibilities 
and liabilities may be required between DOE and each participating 

storage at the MRS. Based on DOE'S estimates, integrating the MRS into the 
system could result in utility savings of up to $1 billion. 

In order to use the dry storage option, each utility would be required to 
obtain a license from NRC, whereas the MRS will require only a single 
license. DOE is currently participating in dry storage demonstration 
projects with two utilities as part of its efforts to facilitate the licensing 
of this technology. The amount of difficulty which would be encoun- 
tered to obtain licenses for the widespread use of dry storage either on- 
site at reactors or at the MRS is unknown. 

According to DOE, spent fuel rods could be consolidated as one means of 
alleviating utility storage problems. If this technology is incorporated 
into the waste management system, it could be performed either at each 
reactor location, the MRS, or the repository. DOE believes that some cost 
savings may be associated with consolidating spent fuel rods at reactors 
because a new site would not have to be developed to perform this func- 
tion. In addition, these activities could be tailored to the needs of each 
reactor and, because of the more compact waste form, fewer spent fuel 
canisters would have to be handled and shipped. 
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utility. Some companies may also raise equity issues if DOE uses the 
Nuclear Waste Fund to pay for rod consolidation because benefits to 
utilities may accrue unevenly. 

. With rod consolidation performed at each utility, there is some risk of 
greater radiation exposure to workers. A central facility such as an MRS 
could more readily make use of remote handling and heavy shielding for 
personnel protection. 

Utilities May Be Reluctant or 
Unable to Perform Rod 
Consolidation 

Cost Estimates for Rod 
Consolidation Are Uncertain 

DOE does not believe there is any assurance that utilities will be willing 
or able to perform rod consolidation at their reactors. DOE also has not 
yet determined the extent to which factors such as space or structural 
limitations or cost would preclude the implementation of this option. 

In 1984, DOE directed the Pacific Northwest Laboratory to determine the 
extent to which utilities have considered rod consolidation as a solution 
to their spent fuel storage problems. The contractor found that 24 of the 
36 companies contacted had investigated the feasibility of performing 
rod consolidation; 18 of these 24 companies indicated that they would 
seriously consider this option if faced with a critical shortage of storage 
capacity. The contractor did not determine the willingness or technical 
capability of each utility to perform this function. 

In our November 1986 survey, we asked utilities about their current 
plans for using various spent fuel storage options, including rod consoli- 
dation Twenty-eight respondents (62 percent) indicated that, at that 
time, they were not considering this technology as an alternative; 
according to 16 (28 percent), however, this option was “under consider- 
ation.” Eight others (16 percent) reported that they have either planned 
and budgeted for this process or have tentative plans for using it in the 
future. b 

We also asked utilities if they would be able to provide or arrange for 
consolidation of their spent fuel without an MRS. Three respondents (6 
percent) indicated they would not be able to perform rod consolidation, 
and 17 (31 percent) indicated that this process would require “great 
effort.” Nine respondents (17 percent) indicated that they could accom- 
plish rod consolidation with minimal effort, while 18 (33 percent) stated 
“moderate” effort would be required. 

DOE has estimated that it could cost between $28 and $38 to consolidate 
and store each kilogram of spent fuel at reactors. This estimate does not 
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include, however, costs that would be incurred for the required seismic 
analyses, structural upgrading of the spent fuel storage pool and han- 
dling equipment, the replacement of existing spent fuel storage equip- 
ment, disposal of low-level wastes associated with the process, or the 
license amendment process that would be required at each reactor. 
According to DOE, the total system cost impact of rod consolidation at 
each reactor would depend on the number of utilities that elected to per- 
form this function on-site. 

DOE has contracted with Roy F. Weston, Inc., to analyze the full range of 
costs and impacts associated with rod consolidation. The study is sched- 
uled for completion by mid-1987. 

I 

DOE IIdentified DOE has attempted to determine whether alternative methods for 

Potential improving the transportation of nuclear wastes in the authorized waste 
management (repository-only) system could provide benefits similar to 

Imprbvements to the an MRS. DOE has identified a series of potential modifications that could 

Wast/e Transportation reduce the number of cross-country shipments and the total number of 

Syswm 
miles that each shipment will have to travel. ML)E believes that all the 
transportation improvements which it identified could also further 
improve a waste management system that includes an MRS. DOE has 
acknowledged, however, that because of the additional information 
which would be required, the transportation options have not been suf- 
ficiently developed to estimate their cost. The following summarizes the 
potential transportation improvements identified by DOE. 

Increhed Rail Use 

Improve Reactor Sites to 
AccommodateDirectRailAccess 

DOE believes that by increasing the use of trains to transport spent fuel, 
the number of miles traveled and the number of shipments made can be 
reduced in both the authorized (no+@ and MRS systems. This reduction 
would occur because the spent fuel shipping casks which would be used 
for rail transport could hold about seven times more spent fuel than 
could be carried in truck casks. DOE states that because of the proximity 
of reactors to rail lines, about 70 percent of the spent fuel could be 
moved by rail without further improvements to increase rail shipments. 
DOE has identified the following methods for increasing rail shipments. 

DOE believes that the total number of shipments and miles traveled by 
nuclear wastes can be reduced by upgrading reactor sites to provide 
direct rail access. This improvement could also reduce transportation 
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Rail Cask Transfer Equipment 

~;~Shipments to Rail Access 

costs because for long shipments on a per- unit basis, trains are less 
expensive than trucks. 

DOE directed the Pacific Northwest Laboratory to analyze direct rail 
access at reactors. The 1986 study found that out of 127 reactors sur- 
veyed, 41 are currently limited in their ability to accommodate the casks 
that would be used to transport spent fuel by rail. The limitations 
include inadequate lifting capacity for heavy loads, the lack of rail spurs 
onto the site or into the reactor building, and structural limitations in 
the spent fuel storage pools. 

Twenty-nine of the reactors studied are currently limited to truck ship 
ments because they do not have rail access to the site; to make these 
facilities suitable, additional rail spurs ranging from 1 to 60 miles would 
have to be built. For the remaining 12 reactors, extensive structural 
modifications would be required to upgrade their rail capability. 

The study performed for DOE did not determine how many of these reac- 
tors with limited capability for handling rail casks would be willing or 
able to improve their facilities. DOE is currently studying the suitability 
and cost of upgrading these reactor sites. 

The size and weight of rail casks may preclude some reactors from 
placing these casks in their storage pools to load the spent fuel. In these 
circumstances, reactors would be required to load the spent fuel into 
smaller containers in the pools and move them to a special on-site han- 
dling facility where the spent fuel would be transferred to the rail casks. 
Reactors with rail access would then ship the cask off-site. 

According to DOE, this alternative would shift spent fuel shipments from b 
truck to rail, thereby decreasing the number of shipments, distance trav- 
eled, and potential transportation impacts. This approach would, how- 
ever, require additional handling of spent fuel at or near the reactor 
facilities and could lead to increased worker exposure to radiation. 
Transportation-related costs could also increase because of the added 
equipment and handling activities that would be required. 

DOE believes that reactors which do not have direct rail access could 
move rail casks by truck to nearby rail access points to be loaded onto 
rail cars for shipment. This alternative would increase the amount of 
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The Use of Extra-Large Rail Casks 

spent fuel shipped by rail, thereby decreasing the total number of ship 
ments and distance traveled. As in the rail cask transfer alternative, 
however, transportation-related costs would increase because of added 
handling activities and equipment. 

According to DOE, when compared with the standard loo-ton rail cask, 
two to three times more spent fuel could be transported by using extra- 
large rail casks weighing up to 160 tons. This could result in reduced 
transportation costs and fewer shipments. 

On the basis of DOE'S analysis, however, the majority of reactors cur- 
rently capable of handling rail casks can only accommodate casks 
weighing up to 126 tons because of limitations of storage pool structures 
and existing cask lifting equipment. The use of larger rail casks would 
therefore require additional cask transfer equipment and a greater 
amount of cask handling, resulting in disadvantages similar to those 
encountered when rail transfer equipment is used. 

Multi-Cask Shipments for 
Trucks and Trains 

Using the Reactor Site to Marshal 
Multi-Cask Shipments 

Truck @nvoys 

MarshaIling Rail Shipments 

According to DOE, if each shipment is comprised of a large number of 
spent fuel casks, the total number of shipments would be reduced. DOE 
has identified the following alternatives as means of meeting this 
objective. 

Casks loaded with spent fuel could be held at each reactor site until a 
sufficient number have been accumulated to comprise a shipment. While 
the use of this option would reduce the total number of shipments from 
the reactor, it would require a larger fleet of shipping casks to serve the 
needs of all reactors. 

Truck shipments of spent fuel could be marshalled at either individual 
reactors or a centralized location; the combined shipments would then 
travel as a convoy to the repository. DOE believes that while this alterna- 
tive could reduce the number of individual highway shipments, logis- 
tical planning and scheduling would be more complicated. 

This concept is similar to truck convoys. Spent fuel would be shipped by 
rail from each reactor to centrally located marshalling yards. The rail 
cars would then be assembled into shipments to the repository. 
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DOE believes that while this approach may minimize the cask waiting 
time at the rail yards, it would require approvals by local governments 
to queue and safeguard the loaded rail cars at public and private loca- 
tions. The use of this option could also result in longer idle periods for 
rail cars at the repository because a relatively large number of loaded 
cars would be arriving at once. DOE has acknowledged that this would 
lengthen the time required to unload the rail cars and return them for 
other shipments; this longer turnaround time would also increase the 
size of the shipping fleet. 

+ G ‘(i 
Sh i: 

! of Overweight Truck 
pments 

According to DOE, the total number of truck shipments could be reduced 
by increasing the amount of spent fuel carried on each shipment. If this 
practice is employed, the shipments would exceed the standard or legal 
weight limit of each affected state or local government; it could also, 
however, result in reduced transportation costs because a larger amount 
of spent fuel would be transported in each shipment. 

Using overweight truck shipments could cause complex scheduling and 
logistical problems, according to DOE, because of the varied and inconsis- 
tent weight limit regulations of each state that the shipments would 
pass through. States may also require additional permits, thereby 
increasing administrative costs, or impose restrictions such as operating 
only during nonwinter months, certain times of the day, or at reduced 
speeds. If imposed, these requirements could affect the route selection 
and timing of the shipments. 

Although DOE has not quantified the costs and impacts of overweight 
truck shipments, it is continuing to investigate the regulatory compli- 
ance issues associated with this option. 

1 

I%E Has Considered 
Other Improvement 
Options, but Final 
Results Were Not 
Included in the MRS 
PToposal 

DOE has evaluated several other technologies which might improve the 
authorized waste management system and provide some of the same 
benefits as an MRS. This effort-separate from the MRS proposal-was 
conducted under its Program Research and Development Announcement 
(PHDA) initiated in 1984. While DOE stated that its evaluations of 
improvement options “were enhanced by the availability of draft results 
from the PHDA activities,” the final results of these studies have not been 
included in DOE'S analysis of alternatives to the MRS. 

The PRDA studies are intended to identify various concepts which could 
enhance the overall performance of the waste management system. DOE 
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solicited and contracted with companies which are involved in the 
nuclear waste business to submit proposals and designs for systems 
which could be integrated into utility operations. The contractors sub- 
mitted draft reports to DOE through the summer of 1986. &ginning in 
November 1986, the reports were evaluated by a DOE nuclear waste 
office “working group.” The results of the group evaluation were pub- 
lished in an April 1986 report. The following summarizes the contrac- 
tors’ proposals and the evaluation made by the working group for each 
project. 

Universal Canisters GA Technologies, Inc., proposed development of a universal or standard- 
ized canister. Unlike existing canisters designed specifically for either 
storage or transportation, universal canisters could be used to store, 
transport, and dispose of spent fuel. If employed, this concept could 
minimize the handling and repackaging of spent fuel and may result in 
savings of up to $800 million. 

The working group determined that this design would offer little benefit 
because it was not compatible with spent fuel storage equipment cur- 
rently in use at reactors or planned at the repository. 

Rectabgular Canisters The NUS Corporation offered a rectangular design intended to maximize 
the use of space required to store, transport, and dispose of spent fuel. 
According to NUS, this design would assist in the development of a 
truck cask which would have 60-percent greater carrying capacity than 
current casks; it would also make rod consolidation more attractive for 
reactors which must ship their spent fuel by truck. 

DOE'S working group determined that the economic benefit of this design 
depends on the extent to which reactors will use rod consolidation and 
truck transportation. The group also concluded that not all reactors may 
be able to accommodate this type of canister in their existing storage 
equipment; this option may therefore be more beneficial if used at the 
MFtS instead of at individual reactors. DOE is currently studying the appli- 
cation of this concept at the MRS. 

T-- 

“Port&ble” Dry- 
Cons$idation Facility 

Transnuclear, Inc., proposed a portable facility which could be moved 
from reactor to reactor on an as-needed basis to consolidate spent fuel 
rods in a dry environment. The company believes that mobile equipment 
is technically feasible and would pose less interference with other 
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reactor functions than the current in-pool (wet) rod consolidation 
process. 

The working group concluded that this concept should not be pursued 
further at this time because additional support facilities and equipment 
may be required, which would increase the cost and complexity of the 
concept. 

Stotage Cask Concepts Transnuclear, Inc., offered several designs for extra-large storage casks 
and a canister, which would maximize the amount of spent fuel that 
could be stored in these casks. According to the company, this concept 
would provide at least a 20-percent savings when compared with con- 
ventional loo-ton casks. DOE'S working group concluded, however, that 
Transnuclear’s design needed further examination. 

The Westinghouse Electric Corporation submitted proposals for (1) a 
waste package for storage, transportation, and disposal (a self-shielded 
universal waste package), (2) a container for storage and shipment of 
spent fuel (a dual-purpose cask), and (3) a thin-walled cask, manufac- 
tured at each reactor site, that would be ready for direct emplacement in 
the repository. Westinghouse contended that both the self-shielded and 
dual-purpose casks are economically competitive with conventional 
casks, and the self-shielded cask could provide additional flexibility, 
which would enhance the performance of the repository. 

DOE’S working group determined that the data provided by Westing- 
house did not support its claims that the universal self-shielded cask 
offers a significant advantage to the waste system. The group concluded 
that because the size of the universal cask proposed by Westinghouse 
may present handling problems at the repository, further study of this b 

concept is not warranted. The group also determined that while some 
benefits may be attributable to dual-purpose casks, further study is 
required to determine the exact nature of these benefits. 

DOE’s Analysis of MRS DOE states in its proposal that its analysis of potential MRS alternatives is 

Alternatives Has 
limited. Designs and plans for many potential improvements to the 
authorized waste management system were not developed to the same 

Lipitations extent as the MRS option. According to DOE, extensive operating experi- 
ence with these alternatives is lacking. DOE'S evaluations of potential 
improvements were, therefore, based primarily on existing information 
and engineering judgment. Further, the alternatives identified by DOE 
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have been analyzed with regard to how each option individually could 
improve the authorized system. DOE has not determined the net effect of 
combinations of these options on the waste management system. DOE has 
not firmly concluded that the individual alternatives studied are infea- 
sible or that the costs and disadvantages outweigh their advantages. DOE 
does not present sufficient information in its proposal documents to 
make such a determination. DOE has a wide range of studies ongoing that 
may provide more information on alternatives to the MRS. 

DOE das Not Collected 
Reactor-Specific 
Information 

According to DOE, there is no assurance that all utilities will agree or be 
able to consolidate spent fuel, use on-site dry storage, or upgrade their 
rail access. However, DOE has not uniformly collected information from 
individual utilities to determine the extent to which they would be 
willing or able to implement the potential alternatives that DOE has cited. 

DOE also has not determined whether individual utilities have identified 
other viable alternatives for improving the waste management system 
not discussed by DOE that may be preferable to an MRS. 

Analyeis of Transportation DOE has stated that the impacts and costs of various potential transpor- 
Improvements Is Incomplete tation improvements need to be better understood. DOE has acknowl- 

edged in its proposal documents that it did not develop the alternatives 
for improving transportation in the authorized waste management 
system in sufficient detail to perform cost analyses or determine the 
impacts of each option. Although DOE described the relative advantages 
and disadvantages that may be achieved by including each transporta- 
tion improvement in the waste system currently authorized by the 
Nuclear Waste Policy Act, it did not compare each of these options’ ben- 
efits and costs with the potential benefits and costs of an MRS. 

For example, in determining the potential transportation impacts of 
these improvements, DOE has not (1) quantified the number of shipments 
or miles that would have to be traveled in the authorized system, 
including these transportation improvements, or (2) compared these 
data with similar information for a system containing an MRS. DOE also 
has not quantified the potential system benefits that could result from 
combining some or all of these transportation improvements with other 
potential system enhancements such as rod consolidation. 
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Final Results of PRDA Some of the technologies and concepts for storing and transporting 
Studies Were Not Included spent fuel that were reviewed in DOE'S PRDA program might provide 

in MRS Analysis improvements similar to those identified in the MRS proposal. Although 
DOE stated that the evaluation of alternatives was “enhanced by the 
availability of draft results” of these studies, it did not state how or to 
what extent this information was used. In addition, neither the final 
results of these studies nor DOE'S evaluation of the completed studies 
was incorporated into its analysis of potential options to improve the 
authorized (no-Mm) system. 

DOE Is Continuing 
W&k That May Better 
Define MRS 
Al+rnatives 

. 

. 

. 

. 

. 

DOE realizes that complete information on some of the options for 
improving the waste management system authorized by the act is not 
available. Although being conducted under OCRWM'S Systems Integration 
activities rather than the MRS program, the following studies and activi- 
ties, covering a wide range of spent fuel storage and transportation 
topics, are currently underway and may contribute to a better under- 
standing of potential improvements to the authorized system: 

A survey of the suitability and cost of upgrading reactors to accommo- 
date increased transportation of spent fuel by rail. 
A study of using dedicated trains to ship spent fuel either directly from 
reactors to a repository or from the MRS to the repository. 
A study of using truck convoys to transport spent fuel from reactors to 
either a repository or an MRS. 
The development of preliminary designs for spent-fuel shipping casks 
and a feasibility study of casks which could be used in more than one 
mode of transportation. 
Studies of potential rail bed and highway damage from using overweight 
rail and truck casks, respectively, to ship spent fuel. 

b 
DOE expects to complete many of these studies during 1987. 
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DOE’S proposal estimates that an MRS facility would cost about $3.2 bil- 
lion and would result in a net increase in total waste program costs of 
between $1.6 billion and $1.6 billion. DOE has identified additional costs 
that are not included in its estimates-and which DOE officials say 
cannot be estimated at this time-such as the payment of revenues 
equivalent to state and local taxes and aid to affected localities to miti- 
gate the impacts of constructing and operating the facility. According to 
DOE’S Independent Cost Estimating staff, several of these costs could be 
substantial, and operating costs for the MRS may be underestimated by 
10 to 16 percent. 

M&3 Cost Estimates 
._____ 

The Nuclear Waste Policy Act requires DOE to develop an MHS proposal 
that includes at least three alternative sites and at least five alternative 
combinations of sites and facility designs. The three sites DOE identi- 
fied-all in Tennessee- are the former Clinch River Breeder Reactor 
location in Oak Ridge, the former site for a proposed nuclear power 
plant in Hartsville, and DOE'S Oak Ridge Reservation. All are located on 
land owned and controlled by the federal government; the Clinch River 
and Hartsville sites are in the custody of the Tennessee Valley 
Authority. DOE identified the former Clinch River Breeder Reactor loca- 
tion as the preferred site and the aboveground sealed storage casks illus- 
trated in figure 2.3 as the primary method for storing spent fuel. 

DOE contracted with an engineering firm to prepare detailed cost esti- 
mates for the facility’s engineering and construction portion of the pro- 
gram. DOE then developed nine program elements that it considered 
necessary for an MRS and estimated the costs that would be incurred for 
each element. Included in five of the facility-related elements was a con- 
tingency allowance of 20 percent. The following summarizes the nine 
program elements and required activities that DOE used to develop the b 
MIS cost estimate: 

. Environmental Evaluations: Costs incurred to compile and verify ecolog- 
ical, hydrological, meteorological, and socioeconomic site data and to 
interact with NRC to prepare an environmental report. 

. Design: Costs required to complete designs and drawings, specifications, 
and engineering studies for the primary and support buildings and facil- 
ities. A contingency of 20 percent was included in this element. 

. Regulatory Compliance: Costs incurred by DOE to prepare applications 
for permits and licenses at the local, state, and federal levels throughout 
the life of the MRS. Included in this element are the costs for preparing 
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and submitting a decommissioning amendment to the operating license 
when the facility has reached the end of its service life. 
Construction: Costs that would include labor, equipment, materials, sup- 
port services, and site improvements that are required to construct the 
facility. These costs fall into three categories: (1) direct costs paid to 
construction contractors, (2) costs for construction management and 
support services, and (3) contingency costs of 20 percent for unexpected 
events or requirements. 
Training and Testing: Costs incurred before completion of the facility 
and required to ensure that the staff are prepared to perform their func- 
tions safely. Training will be provided in mock-up facilities before actual 
spent fuel is processed. A 20-percent contingency is included in this 
element. 

‘Operation: Costs for the salaries and benefits for operating and mainte- 
nance personnel as well as for continual environmental monitoring, 
facility improvements, and storage casks and canisters, Included in this 
element is a contingency of 20 percent. 
Decommissioning: Costs that will begin to be incurred about 4 years 
before the end of MRS operations. Included in this element are the costs 
to unload and decontaminate the storage casks, decommission the spent 
fuel-processing and support buildings, and improve or reclaim the site. 
A contingency allowance of 20 percent is also included. 
Institutional Interactions: Costs that will be incurred from providing 
information on all aspects of MRS operations to the public and to state 
and local governments. The cost of providing financial assistance for the 
effects of constructing and operating the MRS have not been included 
because agreements for this assistance need to be negotiated with the 
state of Tennessee. DOE expects to sign these agreements within 6 
months after the Congress approves the proposal. 
mram Management: Costs for system engineering, project planning, 
management of subcontracts, and other services such as procurement, 
quality assurance, and program office staff. These costs will be incurred 
during the period between congressional approval and operational dem- 
onstration of the facility. 

After the cost elements were identified, DOE developed cost estimates for 
the preferred MIS option and the five alternatives. Table 4.1 summa- 
rizes, in constant 1986 dollars, the life-cycle cost estimates for the MHS; it 
also illustrates that the primary difference between these elements is 
the projections for construction and operation. 
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Table 4.1: Summaw of DOE Cost Estlmster for Each MRS Ootion 
Dollars in millions _ - -~-_--~ __-__ .__-.-.-__-..- 

Location 
Clinch River Hartsville Oak Ridge 

Cost element Cask Drywell Cask Drywell Cask Dtywell 
Envi!onmenial e&ations $5.5‘ 

-- --~ .--- 
$5.5 $5.5 $5.5 $5.5 $5.5 
98.8 - 98.8 

~__._ .._ .-_. 
Design 98.8 98.8 98.8 98.8 
RecGlatorv compliance 

~- 
28.4 --- 

___---.---. - ~-. 
28.4 28.4 28.4 28.4 28.4 

conpc!ion _ 655.0 751.2 662.0 727.2 .___.._ -._ _....__ .-~----.--~ 643.5 --. _... -- . 736.5 
Trairfng and testing 62.8 62.8 62.8 62.8 
Ope!at& 

~~-.-_____- ---..--...-.- 62.8 ..- 62.6 
2,218.l 1,959.5 2,218.l 1,959.5 2,218.l 1,959.5 _ __ _. ___....._ _ . .._._ ~.- -____-- 

Decbmmission 83.0 83.0 83.0 83.0 83.0 83.0 
lnstl~utional interaction 
Pro&km f-Aani@ment 
Totlil 

2.2 2.2 2.2 2.2 2.2 2.2 __-...... ---.--.-.--~.~.- 
70.8 70.8 70.8 70.8 70.8 70.8 _ .._ __- _.. -.__-.------._ -__-__..-------. ~~.-. 

$3,224.5 $3,061.9 $3,231.5 $3,039.0 $3,213.0 $3,047.2 

DQE Identified Other 
Costs Not Included in 
the MRS Estimate 

. 

In addition to the nine program elements listed in table 4.1, DOE has iden- 
tified other costs that could affect the MRS, but it has not yet determined 
what impact these additional costs may have. The following summarizes 
these additional MRS costs: 

Aid to the affected localities for mitigating the impacts of constructing 
and operating the MRS facility. As stated earlier, financial assistance 
agreements are expected to be signed within 6 months after the Con- 
gress approves the proposal. When the agreements are reached, they 
will be included in the life-cycle cost estimates for the MRS. 
Grants equal to taxes. DOE recommends that the Congress direct that 
Tennessee and the affected units of local government receive revenues 
equivalent to those that would be received if a commercial facility were b 
built on the site. When these costs have been identified, they will also be 
included in the life-cycle cost estimates for the MRS. 
Costs for consultation and cooperation agreements. According to DOE’S 
final MRS proposal, Subsections 117(b) and (c) of the Nuclear Waste 
Policy Act stipulate that consultation and cooperation agreements will 
be sought with Tennessee within 60 days after the MRS is approved by 
the Congress. These agreements would involve costs for such activities 
as DOE assistance with independent state monitoring and testing activi- 
ties at the MRS site and in resolving state and local concerns regarding 
emergency preparedness and health issues. When approval of the MHS 
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has been granted and the costs are determined, they will be included in 
the life-cycle cost estimates. 

l Licensing and permitting fees levied by federal, state, and local govern- 
ments. DOE has stated that there is no clear indication of whether other 
federal agencies involved in the proposal will make these costs part of 
their budget appropriation requests or whether they will seek reim- 
bursement from the waste fund directly. In addition, the state and local 
permitting fees have not yet been determined by DOE. 

l Costs for transporting spent fuel from reactors to the MRS and from the 
MKS to the repository. DOE has stated that these costs are “more properly 
evaluated from a total system perspective” and are not included in the 
MRS facility’s life-cycle cost estimates. 

l Site acquisition costs. Although DOE has stated that these costs have not 
been estimated and could vary among the three sites, it believes “they 
would not significantly impact the life-cycle costs” of the facility. 

I 

Independent Cost 
Estimating Staff 
Assessment of MRS 

In the December 1985 “Review Copy” of the MHS proposal, DOE estimated 
that an MR.!! would cost about $2.9 billion (in 1985 dollars). DOE'S Inde- 
pendent Cost Estimating (ICE) staff also assessed the costs to construct 
and operate the MKS in December 1985. Both of the proposed storage 
options, at each of the three potential sites, were studied. Although the 
ICE evaluation identified some differences in the way that the various 
construction components could be categorized, the net difference 
between the construction costs estimated by DOE'S OCRWM and the ICE 
staff was within 5 percent on all of the proposed MRS options. The ICE 
staff’s study also concluded that DOE may have underestimated the pro- 
posed operating costs of the preferred MRS option by 10 to 15 percent. 

The ICE staff estimated that a larger number of personnel would be 
needed for an MRS (601 estimated by OCRWM vs. 656 estimated by the 
staff), as well as greater costs for waste canisters and facility utilities. 
On the basis of this analysis, DOE’S ICE staff projected that over the 
period required to design, construct, operate, and decommission the MRS, 
a total of $294 million (in constant 1985 dollars) more than DOE’S esti- 
mate could be required for the program. 

The ICE study reiterated that OCHWM has not included all the costs attrib- 
utable to the construction and operation of an MRS. The study also listed 
items that have been excluded from OCRWM'S cost estimate-including 
some items OCIiWM acknowledged had been excluded-and indicated 
that several of these items could “be of substantial magnitude,” which 
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could cause the total MRS to “. . , be considerably higher than currently 
shown in program estimates.” These items are as follows: 

Land acquisition. 
State and local taxes (or grants in lieu thereof). 
State, local, and federal permit and license fees. 
Royalties on proprietary processes. 
Initial inventory of spare parts. 
Upgrading roads, railroads, and bridges for heavy transport. 
Annual impact assistance to local governments. 
Consultation and cooperation agreement with the state government. 

DO@ Estimates of MRS’ The costs of the total waste management system, including an MRS, are 

Eff@s on System annually addressed in DOE’S total system life cycle cost estimate. In the 
April 1986 cost study,’ DOE estimated that including an MKS in the waste 

cosjts management system could increase system costs by $1.6 billion to $2.6 
billion. Not included in this estimate was the cost of providing financial 
assistance to Tennessee. DOE stated that while the cost of integrating the 
MRS into the waste management system is estimated to be 5 to 11 percent 
higher than a system without an MRS, the cost of the facility is within 
the range of uncertainty for total system costs. The cost of constructing 
and operating an MRS would also be partially offset by (1) savings from 
more simplified facilities at the repository, (2) savings that would be 
realized by ratepayers because additional storage of spent fuel would 
not be required at reactor sites, and (3) other institutional benefits to 
the overall waste management system. 

DOE’S estimate of the cost of the waste management system is based on a 
study of scenarios of various types of rock and repository locations. The 
type of rock that exists in a repository can affect the cost of the canister b 
that holds nuclear waste; the location of the repository can affect the 
cost of transporting waste from reactor sites to the MRS and from the MRS 
system to the repository. The assumptions for the waste management 
system included two repositories-the first beginning operation in 1998 
and the second in 2008. The MRS was assumed to begin operation in 
1996. On May 28,1986, however, DOE announced that it had postponed 
site-specific work indefinitely on the second repository because of the 
progress in siting the first repository and the uncertainty of when a 
second repository might be needed. DOE now expects the Mm-if 

‘Analysis of the Total System Life Cycle Cost for the Civilian Radioactive Wtuate Management Prc- 
grr, Department of Energy, April 1986. 
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approved-to begin operations in 1998 and the repository to be avail- 
able in 2003. These estimates are based on spent fuel projections pro- 
vided by the Energy Information Administration which assume that 
new nuclear capacity will be added to the system over time. 

According to DOE, the April 1986 analysis is the first set of cost esti- 
mates for integrating an MRS into the total life-cycle cost for the entire 
waste management system; previous estimates had considered the MIS 
as a backup storage facility for nuclear wastes in case of a significant 
delay in the opening of a repository. Thus, according to DC%, the April 
1986 analysis cannot be compared with previous life-cycle cost esti- 
mates. This analysis includes cost estimates for program management, 
environmental studies, regulatory compliance, training and testing, and 
institutional interactions. It does not include estimates for financial 
assistance to state and local governments or payments equal to taxes 
that would be paid to local units of governments affected by the facility. 

In IXW'S April 1986 analysis, the cost of the waste management system 
without an MRS ranges from $23.6 billion to $32.3 billion in constant 
1986 dollars. If the cost of integrating the MRS into the system is 
included, the total estimated system cost increases to between $26.2 bil- 
lion and $34 billion. 

According to IK)E’S final proposal, the total system cost estimate-to be 
published later in 1987-will address the cost effects of the changes in 
the repository and MHS schedules. It will also incorporate changes in the 
data base for transportation system assumptions. The 1987 estimate 
will be based on the February 1986 MRS proposal’s estimate for the total 
MHS facility cost with escalation factors included. According to DOE, the 
1987 total system cost estimate will show that integrating the MRS into 
the system would increase total costs by about $1.5 billion to $1.6 bil- 
lion, less than 5 percent of total system costs. The reduction in MRS' 
effect on total system costs-from $1.6 billion to $2.6 billion in the 1986 
analysis to $1.5 billion to $1.6 billion in the most recent estimatc- 
results from a revised assumption that less costly repository site-spc- 
cific canisters would be used at the MW, thus increasing cost efficiency 
in the transportation system. 
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ME is proposing the construction of an MRS primarily for waste prepara- 
tion and packaging rather than for long-term storage as envisioned by 
the Nuclear Waste Policy Act. While the MRs would be capable of storing 
spent fuel for long periods, most of the storage that would take place at 
the facility would be temporary until the spent fuel could be shipped to 
the repository. This difference in emphasis is one of the factors that 
needs to be considered in judging the merits of DOE's MHS proposal. 

Regardless of the purpose of the MRS as proposed by DOE, we do not 
believe that DOE’S proposal is sufficiently comprehensive for the Con- 
gress to make an informed decision on the cost of, need for, or conse- 
quences of integrating an MHS into the waste management system, or 
whether the benefits attributed to the MRS can be better achieved by 
other means, DOE has not presented sufficient data on how and to what 
extent the authorized waste management system could be improved- 
by means other than an MM-t0 use as a basis for comparison with a 
system including an MHS. DOE’S proposal presents advantages and disad- 
vantages of various options for improving the waste management 
system and discusses how each option could individually affect the 
authorized system. DOE’S proposal reaches no conclusions about the via- 
bility of individual options. DOE also does not examine how or to what 
extent combinations of some or all of these options might improve the 
authorized waste management system-and at what cost. 

Before the Congress decides whether the MHS is needed or would be ben- 
eficial, and therefore, should be approved, more detailed information 
should be available regarding MRS' costs and the consequences for the 
waste program of not having an MRS. We believe that DOE should provide 
greater detail on how the authorized waste management system can be 
improved to provide benefits similar to an MHS. We believe that some or 
all of the improvements discussed in DOE'S proposal-as well as those ‘ 
considered under the PHDA activities-warrant further evaluation with 
regard to the contribution they may make, either individually or collec- 
tively, to improving the authorized waste management system. We also 
believe that too many uncertainties regarding the costs and benefits of 
an MIH and potential alternatives currently exist to make a firm decision 
regarding the need for and relative value of an Mw. DOE should do more 
work to better define these factors to permit a more informed congres- 
sional decision on whether to include an MRS-at additional cost to elec- 
tricity consumers- in the nuclear waste disposal program. 
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Conclusions 

More Utility-Specific 
Information Is Needed to 
Support the MRS Proposal 

DOE’S proposal does not contain specific information on a reactor-by- 
reactor basis regarding (1) the utility industry’s need for an MHS, (2) the 
extent to which companies would be willing or able to implement alter- 
native options for improving the authorized waste management system 
in lieu of an MRS, or (3) how utility operations might be affected without 
the MRS. In addition, DOE has not determined if individual utilities have 
identified other alternatives not discussed by DOE that they believe are 
viable and may be preferable to an MKS. 

We believe that IKE needs to collect more reliable information from utili- 
ties on the extent to which they are willing or able to introduce various 
options for improving the authorized system at their reactor sites in 
order to determine whether viable alternatives to an MRS could be imple- 
mented. DOE needs to obtain more thorough site-specific information 
from utilities on their willingness and ability to implement alternatives 
such as rod consolidation, dry storage, or upgraded rail access at their 
nuclear plants. We believe this type of information is important for the 
Congress to thoroughly evaluate DOE'S proposal to integrate the MKS into 
the nuclear waste management system. 

Additidnal Analysis of 
Transp@%ation 
Improvements Is Needed 

DOE has stated that the impacts and costs of the various alternatives for 
improving the transportation aspects of the authorized waste manage- 
ment system need to be better understood. DOE has not quantified (1) the 
effects of these options on the number of spent fuel shipments or the 
distance traveled by each shipment in the authorized system or (2) the 
costs of a system containing these alternatives relative to a system with 
an MRS. Further, DOE has not determined to what extent combining var- 
ious transportation alternatives with other potential system improve- 
ment options-such as rod consolidation at the reactors-could improve 
the authorized system. 

We believe that more thorough quantifications and comparisons of the 
various transportation options, such as truck shipments of spent fuel 
from reactors to rail access points or multi-cask shipments for trucks 
and trains, should be performed before making a judgment on the merits 
and disadvantages of the transportation aspects of a waste system 
including an MRS relative to the authorized system incorporating these 
improvements. 
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Results of Studies 
Cbmpleted After DOE’s 
Proposal Should I3e 
Included in the Alternatives 
Analysis 

Some of the concepts reviewed in IX)E:‘s I’IUA effort are similar to those 
improvements discussed in the MHS proposal. The final results of the 
IWA studies were not incorporated into IK)E’S evaluation of options to 
improve the authorized waste management, system. The final results of 
these studies-and DOE’S evaluation of them-need to be incorporated 
into the evaluation of options to improve the authorized system before 
DOE can make a firm conclusion on the viability and merits of alterna- 
tives to the MRS. 

We also believe that IXK’S ongoing systems integration work in areas 
such as rod consolidation, on-site dry storage, various transportation 
options, and new cask designs may provide additional information on 
the viability and merits of options for improving the authorized waste 
management system. The results of this work should be provided to the 
Congress to assist in evaluating Lx)E:‘s proposal. 

Additional Information Is 
Needed to Determine the 
l&t of the MRS 
/ 

According to IHE, it has not yet determined the costs attributable to sev- 
era1 important elements of its MRS proposal. These elements include, for 
example, the costs associated with financial aid to affected communities 
and the state of Tennessee. MM does not plan to determine these costs, 
however, until after the Congress has approved the proposal. 

Before the Congress can make an informed decision on the MHS, WC 
believe that DOK should determine the costs of the various elements that 
have been identified but not yet quantified by OCHWM and ~0~:‘s ICE: staff 
These include, but are not limited to, the cost of (1) aid to affected local- 
ities for mitigating the impacts of the MRS facility, (2) consultation and 
cooperation agreements with the state of Tennessee, (3) state and local 
taxes, and (4) state, local, and federal permit and license fees associated 
with the facility. 

------.--.-- 
1x1~ has submitted its proposal to the Congress seeking authorization to 

Consideration by the 
Congress 

construct. and operate an MliS facility primarily for waste preparation 
and packaging rather than for long-term waste storage. In evaluating 
the proposal, the Congress needs to recognize that the MliS concepts 
embodied in the Nuclear Waste Policy Act and IX)E’S proposal arc 
different. 
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I 
. 

To evaluate and decide on DOE’S request for authorization of an MHS, the 
Congress will need sufficient information from DOE to permit it to bal- 
ance the costs and benefits of the proposed MHS facility and to compare 
it with the best configuration of the waste management system autho- 
rized by the Nuclear Waste Policy Act. DOE’S MKS proposal does not con- 
tain sufficient information to allow such an assessment. In order to 
assist the Congress in its determination of whether an MHS should be 
integrated into the nuclear waste management system, we recommend 
that the Secretary of Energy: 

Obtain reactor-specific information from utilities on (1) their need for an 
MHS and how it would affect their operations, (2) whether they are 
willing and able to implement alternatives for improving the authorized 
waste management system identified by uoE-such as rod consolidation, 
dry storage, and upgrading for rail transport-at reactor sites, 
(3) whether utilities have identified other potentially viable alternatives 
for the management of nuclear wastes that may be more beneficial than 
either the MKS or the alternatives identified by DOE. 
Identify the best configuration of the authorized waste management 
system that combines the most feasible alternatives for maximizing the 
effectiveness, efficiency, and safety of the system in lieu of an MRS and 
present the Congress with the benefits and costs of both systems. This 
analysis should include the final results of DOE’S PRDA and ongoing sys- 
tems integration studies. 
Determine the estimated costs of each program element which has been 
identified but not yet quantified. 

DOES and State of 
Tennessee Comments 
and Our Response 

We asked DOE and the state of Tennessee to comment on a draft of this 
report. Their formal comments are included as appendixes I and II, 
respectively. Specific editorial and technical comments have been incor- 
porated into the report where appropriate. Major comments and con- 
cerns of both DOE and Tennessee officials are addressed in the following 
sections. 

DOE Comments In commenting on our report, DOE raised a number of concerns regarding 
our conclusions that DOE needs to provide the Congress with additional 
information in order to make an informed decision on the MRS. 
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Draft Report Title 

Alternative to a System With an 
M* 

DOE stated that the title of the draft report-“bor4s Proposal for a Moni- 
tored Retrievable Storage Facility Is Incomplete”-implied that the pro- 
posal does not meet the requirements of the Nuclear Waste Policy Act 
because it does not include what GAO believes to be a complete study of 
the need for and feasibility of an MRS. 

In our discussions with DOE officials, we agreed to change the title in 
order to clarify the overall message of the report. The final report title 
reflects our conclusion that the Congress needs additional information, 
beyond what has been provided to date, in order to make an informed 
decision on whether to authorize an MRS. 

DOE strongly disagreed with the draft report’s conclusion that more 
information on an “optimized no-Ml% system” is needed for the Congress 
to make an informed decision on the MRS. DOE commented that we had 
not defined what we mean by an “optimized waste management system 
that does not include an MI@." 

As reflected in the final report, we have omitted the term “optimized” 
system and clarified the type of information we believe the Congress 
needs as a basis for judging the merits of the MHS proposed by DOE. We 
believe that the Congress needs to be aware of the consequences of not 
approving an MRS as well as the implications of authorizing the facility. 
DOE provides an analysis of the implications of integrating an MRS into 
the waste system. However, the proposal does not demonstrate how and 
to what extent the waste system authorized by the act, which does not 
include an MRS, could be improved so as to maximize the efficient, effec- 
tive, and safe management of nuclear wastes, The Congress needs infor- 
mation based on up-to-date data on the most effective and efficient 
configuration of the authorized waste management system as a basis for b 

comparison with the system proposed by DOE. 

DOE also stated that the advantages and disadvantages of a comprehen- 
sive array of potential waste system improvements were described in 
the MHS proposal documents. WE stated that this analysis clearly indi- 
cates that the disadvantages of these options are significant and the 
potential gains from each potential improvement are limited. 

As discussed in chapter 3, we agree that DOE described the advantages 
and disadvantages of a number of options for improving the waste 
system. We do not agree, however, that some of these individual options 
have been evaluated in sufficient depth to make a judgment on whether 
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MRS Costs 

the disadvantages of each outweighs its advantages. For example, DOE’S 
evaluation of options for improving transportation, such as upgrading 
reactors to accommodate rail shipments and use of new cask designs, is 
not detailed enough to permit weighing the advantages against the dis- 
advantages and determining a net effect. More important, the MHS pro- 
posal does not analyze the effects that various combinations of potential 
at reactor, transportation, and repository improvements would have on 
the authorized system as a whole, nor what the authorized system 
would cost with each of these variations. In this regard, we do not 
believe that the proposal presents an adequate supporting basis for 
DOE'S “judgement” that no combination of improvements will provide 
benefits comparable to an MRS. 

DOE is concerned that we “misunderstood and incorrectly interpreted 
MKS costs.” Therefore, we have clarified our discussion of MISS costs and 
effeCt3 on total system COSts in response t0 DOE'S concerns. 

In responding to our recommendation that the Secretary of Energy 
should quantify all costs associated with the MHS, DOE explained why 
certain cost elements identified in the proposal and by DOE’S ICE staff 
have not been quantified. DOE stated that costs of land acquisition from 
one federal agency to another, as in the case of the MRS, are not known 
in advance since circumstances for transfer “vary widely.” Since DOE: 
has identified proposed sites for an MRS and, therefore, the federal agen- 
cies that would be involved in the site acquisition, we believe that DOE 
should be able to define the specific circumstances of the site transfer 
sufficiently to provide a reasonable cost estimate. 

DOE also stated that the overall cost impact of certain elements-such as 
royalties, initial inventory of spare parts, permit and license fees, and 
consultation and cooperation agreements-will not be significant and 
are included in the 26-percent contingency factor for costs of the MRS 
receiving and handling facility. We question DOE'S assertion that the cost 
elements included in the 25percent contingency factor will be insignifi- 
cant since DOE'S ICE staff indicated that some of these items “could be of 
substantial magnitude.” We also question whether these costs are appro- 
priately included in the “contingency” category which implies an adjust- 
ment for unanticipated costs rather than known but unquantified costs. 

According to DOE'S comments, costs for upgrading roads, railroads, and 
bridges for heavy transport are not appropriate because the MRS cost 
estimate includes costs for connecting the facility to highway and rail 
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lines. Beyond that, all shipments are assumed to proceed as commercial 
traffic. We believe, however, that, beyond connecting the facility to 
highway and rail lines, DOE might have to incur additional costs associ- 
ated with upgrading roads and railroads leading to the facility if state 
and local authorities fail to do so and the operations of the MRs are, con- 
sequently, adversely affected. 

DOE stated that specific amounts for state and local taxes (or payments 
in lieu of taxes) and annual impact assistance to local governments were 
not presented in the proposal to allow DOE ‘flexibility in the consultation 
and cooperation process” if the Congress approves the MRS. DOE main- 
tains that “any costs estimated for these items volunteered by the 
Department at this time would be interpreted as a lower limit for pur- 
poses of beginning negotiations.” According to DOE, these costs are con- 
sidered to be a small percentage of the total system costs, “absent any 
Congressional direction to the contrary.” Further, DOE believes that it is 
appropriate that some of these costs be determined by the Congress “as 
a matter of national policy and value of the MRS to the waste manage- 
ment system,” as opposed to being estimated by DOE. In summary, 
according to DOE, “the Department believes it is appropriate for it to pro- 
vide Congress an estimate of the ‘hard’ costs for MRS and to simply point 
out that any costs Congress determines to be proper” for consultation 
and cooperation agreements, state and local taxes, and impact assistance 
“will be above and beyond the ‘hard’ costs provided.” 

We disagree with DOE that the costs for such elements as payments to 
state and local governments for taxes and impact assistance may be rel- 
atively small. On the contrary, because they are the subject of negotia- 
tion, the costs of these elements could be significant. Because DOE'S 
proposal does not provide some reasonable estimate for these elements . 
the Congress is presented an incomplete picture of what the MHS may 
ultimately cost. 

We continue to believe that it is DOE'S responsibility to estimate &l costs 
associated with an MNS so that the Congress will have a reasonable basis 
for weighing the benefits of the facility as described by DOE against its 
full costs. Without a complete cost estimate, it will be difficult for the 
Congress to make an informed decision on whether the MRS is worth the 
price that utilities and, in turn, ratepayers are being asked to pay. How- 
ever, WC also agree, in principle, that the Congress should have some 
flexibility to determine any payments that may be required beyond the 
strict costs of building and operating an MRS facility. In addition, we 
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acknowledge that DOE may need to maintain some flexibility in the nego- 
tiating process and may, therefore, wish not to identify specific esti- 
mates for state and local payments at this time. Therefore, in order to 
provide the Congress with as much information as possible on the poten- 
tial effects of state and local payments on the overall cost of the MRLj 
and, at the same time, provide DOE with the desired flexibility in this 
process, we believe DOE: should provide estimates of the effects of a 
range of potential state and local payments on total system costs. By 
doing this, IXW would be providing the Congress with the type of infor- 
mation it will need to evaluate the acceptability of a range of future 
payments to state and local governments. This information would give 
the Congress some basis for determining acceptable limits for such 
payments. 

._ i.. _. ._-... 
State (jf Tennessee’s The state of Tennessee concurs fully with the conclusions and recom- 
Commpds mendations of our draft report. State officials recommended that we 

prepare a supplement to this report documenting changes made in the 
MIN proposal since December 1985. As indicated in chapter 1, we have 
reviewed IXW’S final (March 1987) MRS proposal, identified differences 
from the “Review Copy” on which our draft report was based, and 
revised our final report where necessary to reflect the changes to the 
nuclear waste program contained in the Draft Mission Plan Amendment 
released in February 1987. 
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Comments From the Department of Energy 

I - 

Department of Energy 
Washington, DC 20585 

Hay 1, 1987 

Mr. J. Dexter Peach 
As8istant Comptroller General 
Resources, Community, and Economic Development 

Divi8ion 
U.S. General Accounting office 
Washington, D.C. 20548 

Dear Mr. Peach: 

The Department of Energy (DOE) appreciates the opportunity to 
review and comment on the General Accounting office (GAO) Draft 
Report entitled, @'Nuclear Waste: DOE's Proposal for a Monitored 
Retrievable Storage (FIRS) Facility is Incomplete18 (GAO/RCED-87-92). 

The Department strongly disagrees with much of the information 
and many of the conclusions contained in the report, and as a 
result, does not concur in the GAO recommendations. Our specific 
comments and suggestions follow. 

Much of the report is unfairly one-sided, key information is 
omitted, and the Department's position on a variety of topics 
is miacharacterized. 

The GAO draft report focuses on two main criticisms of the needs 
analysis contained in the December 1985 review copy of the MRS 
Proposal: 

1. That the Department has not developed an optimized no-MRS 
case for comparing the effects of the implementation of 
an integrated MRS facility into the waste management 
eystem. GAO concludes that 'lDOE*s proposal does not, 
therefore, provide Congress with an adequate basis to 
make an informed decision on whether the MRS should be 
integrated into the nuclear waste management systemVV and 
that the "Department has not demonstrated that the MRS is 
needed to safely manage spent fuel or that the benefits 
attributed to the MRs could not be achieved through other 
means. II 

2. That the Department has not fully characterized the Costs 
of adding an integrated MRS to the waste management 
system. 

. 
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?or the rmr8one discussod below, the Department considers the 
title of tha GAO draft report to bo misleading and strongly 
dieagroes with the above criticisms. 

The tit10 of the GAO draft report states that the Department's 
HRS proposal i8 incomplete, implying that the proposal does not 
aeot the requirement8 of the Nuclear Waste Policy Act of 1982 
(NWPA) . 
i.e., 

In fact, the analysis GAO considers to be incomplete, 
the need and feasibility mtudy, is not even required by the 

NWPA to ba a part of the proposal. Further, the RWPA does not 
oven roguire an affirmative finding of need on the part of the 
Department a8 a prerequisite for submitting the proposal. The 
Department elected to include the study as part of the proposal 
for completeneem and to help explain the precise role the 
Department believes the KRS can best serve. 

The Department strongly disagrees that more information on an 
noptimizedVV no-MRS system is needed to provide Congress with an 
adequate basis for MM decision-making. 

Further optimization of alternative no-MFG system options will 
not produce any new data or insights of importance to the real 
ie6ue8 involved here. The only alternative to performing 
packaging functions at either the repository or the MRS is to 
perform theso functions at the reactor sites. These alternatives 
were qualitatively considered in the proposal documents, and it 
was ahown that each activity would add significantly to reactor 
burdena. The real policy issue raised by GAO’s conclusion is 
whether Congress wants the reactor operators to focus their 
efforts for the next 20 to 30 years on safe, reliable, and 
efficient generation of electricity -- the function for which the 
reactorm were designed -- or whether Congress wants the reactor 
operators to assume new responsibilities for a range of high- 
level waste management activitiee that must inevitably divert 
some energy and attention from reactor operation. 

The Congress finds in Section 111 of the NRPA that '@a national 
problem haa been created by the accumulation of spent nuclear 
fuel from nuclear reactorel@ and that the "Federal Government has 
the reeponeibility to provide for the permanent diepoeal.n 
Placin additional burdens on the reactor operators would be 
incons f stent with the findings which serve as a basis for the 
NWPA. 
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The foreign l xparlence further reinforce8 the Department's belief 
that more detailed study of alternatives that would further 
burden ongoing reactor activities is not warranted. For example, 
both Weat G8rmany and Sweden are minimizing the role of the 
operating reactor8 In epent fuel management and disposal, in 
order to allow the reactors to concentrate their efforts on the 
maim and rfficlent operation of the reactor facility. In 
reporting that the Department haa not fully addressed the use of 
operating reactors in the waste management mystem, the GAO 
embrace8 direction in policy that the Congress did not 
incorporate into the NWPA. 

The specific no-XRS system features that GAO believes should 
have been more thoroughly addressed include the institution of 
widespread reactor rod consolidation, expanding storage 
capabilities at reactor sites, the upgrading of all reactor sites 
to rail capability and using reactor sites to marshal multi-cask 
l hipments. Additional options for improving the transportation 
system are alma included, such as inter-modal (truck to rail) 
transfers, the multi-cask shipments for truck and rail, the use 
of extra large casks (both truck and rail), and the use of truck 
convoyin techniques. 

f 
These features are discussed below or in 

the spec fit comments that follow. 

Reactors can perform rod consolidation, but at additional 
financial and operating costs and risks. Their experience to 
date with this technology has been to consolidate two assemblies 
into one square canister that will fit back into the original 
storage rack. This "reactorn canister will be open to permit 
water cooling (i.e., it will not be sealed); it will be exposed 
to water that may be contaminated; and it may or may not be 
compatible with repository packaging plans. In contrast, rods 
from as many as twelve Pressurized Water Reactor (PWR) or thirty 
Boiling Water Reactor (BWR) assemblies could be consolidated in 
round canisters at the KRS or the repository. The canisters would 
be sealed, free of surface contamination and specifically 
designed for the repository disposal package. Thus consolidation 
and packaging operations at reactor sites are not comparable to 
those same operations at a large dedicated packaging facility 
like the MRS (or the repository). *In addition, the packaging 
functions at the KRS facility (or the repository), in contrast to 
reactor stora e basins, would be designed, built, licensed and 
operated spec f flcally for this purpose. Considering that several 
hundreds of thousands of assemblies will be consolidated and 
packaged, the DOE believes it is important that it be done with 
equipment and facilities dedicated to that objective, as opposed 
to its being an adjunct operation at over 100 different reactor 
sites not currently licensed for such a production operation. 

_____-.-.-_- . . _  ~-.--_-.___I__--________ 
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GAO alaira WOE ham not determined the extent to which utilitiem 
are willing or able to utilito variou8 operational alternativmm, 
in Ilou of the MRS, to ranago their growing l pent fuel 
inventoriem.a DOE im confident that utilities could managa there 
inventorlea am long am necemmary. That im not an immue, and the 
MRS im not propomod with the prim,ary objective of reducing’the 
utilit 

x 
l torage burden. Rather, reducing that burden im a very 

8ignif cant, but l econdary, benefit a6mociated with early 
implementation of the Federal dimpomal l ymtem that ia permitted 
by the MRS and which makes the MRS all the more attractive. 

GAO note6 that the current DOE design for the system for 
tranmporting fuel from the reactor6 can be improved. This is 
true -- with or without the MRS. Almomt all the transport mystem 
improvement8 muggerted by GAO are improvements that DOE plans to 
incorporate am their merits and cost6 are further determined -- 
with or without an MRS. Their only effect on the MRS proposal is 
to potentially leosen, but not eliminate, some of the 
transportation system benefits offered by thaMRS. 

In any event, GAO haa not defined what it means by an "optimized 
waste management system that does not include an HRs.6 For 
example with respect to what baslm should the system be 
optimized? What performance criteria (and weighting factors for 
each) does GAO believe are appropriate? Since cost, technical or 
institutional improvement6, albeit only small ones, can 
invariably be made to a complex mystem (especially for a system 
that 16 in a very conceptual stage) , almost any system may be 
criticized for not being 6optimlzed.n Such criticism could be 
constructive if it identified coneideratione not already 
addressed by the Department that might result in major system 
improvemente. The advantages and disadvantages of a 
comprehensive array of potential system improvements postulated 
by the Department and other8 were described in some detail in the 
need and feasibility analysis. A careful reading of that 
analyeis clearly shows that the dieadvantages of those options 
considered are significant, wheream the potential gains from each 
potential improvement are limited. It is the Department'6 
judgment that neither a single improvement nor realistic 
combination8 of varioum improvements will even remotely 
approximate the benefits to be gained from the MRS. In 
particular, the Department cannot conceive of how system 
development and early deployment benefits can be derived without 
an MRS. To postpone a decision on the MRS in an elusive, and 
perhaps never ending, search for an noptimized" no-MRS system 
would be wasteful and unproductive. 
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In remponme to the second point involving the Department08 
characterization of Xi% costs, the GAO ha8 mhUndar8tOOd and 
inCOrr8Ctly intmprotad XRS co8t8 in the report8 it ham generated 
On thim 8UbjOCt. 

Contrary to GAO'8 title heading WOE Has Ravised It8 KR!I Cost 
E8tiQate,n the Department has not changed it8 ertimate of the 
KRS facility COBt8, except to adjU8t for emalation, since the 
DWOQber 1985 reViOW copy Of the PrOpO8al war printed ($2902.4 
million - 1985 dollars). The MRS facility co6t8 wer8 based 
on the conceptual design of the &IRS that was completed in 
late 1985. Since the completion of the review copy of the 
Propoeal, the Department printed a February 1986 final version of 
the Proposal (which it wa8 prevented from submitting) and then 
updated Volumes I and III of that version for submission in March 
1987, 

What ham changed are projections of the incremental costs for 
tha Integration of the RR!3 into the waete management system, 
taking into account how the KRS would affect overall repository, 
tran6pOrtatiOn and system development cost8. Those costs are 
annually addressed by the Department in the Total System Life 
Cycle Cost (TSLCC) estimate. 

The incremental costs, or the net impact, of the XRS on the total 
system cost8 are a very small difference between two very large 
numbers representing the costs of a system with and without an 
MRS. The preponderance of the cost8 in the large number8 
presented in TSLCC! estimates is aseociated'with the repository 
program; these cost components are highly uncertain at this 
time for understandable reasons. In this regard, it is likely 
that the TSLCC estimate in succeeding years will fluctuate as the 
program evolves and as the design costing basis for other 
elements of the pro 

9 
ram becomes more detailed and comparable to 

the level of specif city contained in the MRS facility designs. 
GAO ha8 erroneously attributed continuing, but justified, large 
uncertainties in total program costs to the MRS program and has 
used these uncertainties to question the MRS coet estimates. 

The 1986 TSLCC estimate for the cost impact of MRS on the Waste 
management system indicated that the incorporation of MRS would 
increase total system costs from about $1.6 - $2.6 billion. The 
1967 TSLCC estimate, which will be formally published later this 
year, estimates the increase at $1.5 - $1.6 billion. The 1987 
TSLCC estimate addresses the cost effect8 of the 5-year delay of 
the first repository along with the different operating 
conditions being proposed for the KRS in servicing the first 
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repo8itory. In addition, tha 1997 TBLCC analyri8 al80 addre8ee8 
the new W8mt8 aooe tanCe 8Ch8dUl8 
Amendment to the W melon Plan and lp P 

r88anted in the Draft 
noorporatea all change8 in the 

anal 
1 

tioal data ba80 regarding tran8portation 8y8tem amsumptions. 
Cons #tent with prior yearr, the 1987 TSLCC l 8timate continues to 
us8 the F8brua 

7 
1986 Propo8al~8 l 8timat8 for the total MRS 

facility 008t w th appropriate e8CalatiOn faCtOr8. The 1987 
TBLCC l intimate of $1.5 - $1.6 billion repre8ent.8 less than 58 of 
the total 8y8tem oo8t8 and will b8 further offmet by 8avings in 
at-reactor 8tOrage co8t8, potentially up to $1 billion, that 
r8mult from the earlier accaptanc8 rate8 permitted by a system 
with an MRS. 

The reduction in the incremental co8t impact of KRS on the waste 
management 8y8tem from the 1986 TSLCC l 8timate to the 1987 
l 8timate wa8 brought about by an increase in the coats of certain 
repo8itory 8urface facilities and by the use of repository waste 
Cani8t8r8 at the MRS that are les8 co8tly, resulting also in 
increared co8t efficiency in the transportation system. Given 
the total CO8t8 of the waste management system, the new TSLCC 
result8 have not altered the Department'8 original conclusion 
regarding the total 8yatem coet impact of the inclusion of the 
MRS a8 presented in the Proposal -- that the incremental costs 
due to the inclusion of an MRS constitute a rmall percentage of 
the total Bystem cost. To put the88 cost8 in perspective, the 
KRS incremental COSt8 are within the uncertainty range Of Current 
cost e8timates for a waste management mystem without an MRS 
facility. 

Regarding the statement that the Department has not included all 
attributable coate to the construction and operation of MRS, the 
GAO draft report presented a li8t of unquantified costs that the 
Department originally Identified and ha8 responded to in the 
past: 

1. Land acqui8ition COSt8; 

2. Royalties on proprietary processesi 

3. Initial Inventory of spare parts; 

4. State, local, and Federal permit and license fees; 

5. Consultation and cooperation agreement with the State 
government; 

6. Upgrading roads, railroad8, and bridge8 for heavy 
transportr 

7. state and local taxes (or payment8 in lieu thereof); and 

8. Annual impact assistance to local governments. 
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Coat8 of land l cquirltion (Itom 1) from one I'oderal Agency to 
mothor are not known in l dvanca, 81nce aircumatancas for 
;;:ra:~ vary vldely, if, indeed, oomt8 vould bo directly 

Tha Department did, however, provide an estimate in 
the Prop&l of the potential coata of acquiring the preferred 
#ito, bawd on average land comtm in comparabla area@. (Tha 
estimate for the land warn $2 rillion.) In identifying the items 
on the list prosonted above, the IIepartment haa conaiatantly 
l tatad that the overall co& impact of item@ 2 through 4 vi11 not 
be significant and 18 included by implication in the 258 
contingency factor for comb of the MRS racaiving and handling 
(R&H) building. Item 6 costs for upgrading roadm, railroads and 
brldgea for heavy transport are not appropriate ainca the 
transport of #pant fuel to and from tha HRS facility will be 
accomplished through commercial transport. The MRS cost estimate 
provided by the Department does include cost8 for connecting the 
facility to commercial highway and rail linea. Specific amounts 
for itema 5, 7, and 8 were not addreaaed in the Proposal to allow 
the Department flexibility in the consultation and cooperation 
proce68 that will be initiated if Congreom approves the KRs 
Proposal. It should be noted that tha Department did lncluda a 
local astirnate for item 7 in the propomal documents. (Such costs 
were identified to be a6 much a8 $10 - $15 million per year for 
the lo-year period preceding facility operation.) Any cost 
emtimatem for theme items volunteered by the Department at this 
time would be interpreted am a lower limit for purposes of 
beginning negotiationr. In any event, these costs are considered 
to be a small percentage of the total ayetern costs, absent any 
Congressional direction to the contrary , and as such should not 
be a major factor in determining the need for hkS. 

The Department further believes that it is appropriate that some 
of these costo be determined by Congress, as a matter of national 
policy and of the value of the XRS to the waste management 
system, as opposed to a DOE e6timate. In summary, the Department 
believe6 it ia appropriate for it to provide Congress an estimate 
of the Oqhardtl coete for MRS and to @imply point out that any 
costs Congress determineo to be proper for item8 5, 7, and 8, 
will be above and beyond the “hard” costs provided. 

Although the GAO draft report presented a brief summary of the 
benefits that an KRS will bring to the system, it is clear from 
the presentation that the mystem development benefits have not 
been well understood by GAO staff. Inclueion of an MRS in the 
waste management system provides a stepwise approach to moving 
from the current state of experience to full scale operation of 
a disposal system including a repository. Those who emphasize a 
static comparison of already deployed HRS and no-MN systems tend 
to overlook the importance of proceeding with an KRS as a step to 
a repository. 
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whothor or not thqro 18 an URS in the warte ranagrmont 8yate!n, 
much in the way oi romourco8 8nd a large mount of human 
ingenuity will bm dedicated during the next tvo decades to 
managing l pent fuel before it 18 emplaced in a repository. If 
that offort wore directed 8t performing 8pont fuel management 
o l ratione at owr 100 l oparate reactor l itee, it would provide 
1 ‘p ttle learning experience that would be directly trarmferable to 
tlmoly dovolopment and operation of a repodtory. If the effort 
were focumod on the dovolopmont and operation of an XRS, much of 
that experience would directly increase the likelihood of 8afe, 
timely and reliable operation of the system. 

In l ummary, with no MRS in the wamti’ranagement system, many of 
the fir&-of-a-kind technical and institutional challenges of 
high-level wade management and disposal will have to be faced at 
the first repository mite. With the MRS in the system, many of 
the pertinent ieaues, except for the long term disposal issue, 
will have been addressed prior to the final development efforts 
for the first repoeltoxy. 

The Department appreclatan the consideration shown by GAO 
personnel in meeting with ~8 to discuea these concern8 and hopes 
that these commantm will be helpful to GAO in Its preparation of 
the final report. Additional editorial conunenta have been 
provided to Mr. Dwayne Weigel. 

Sincerely, 

~~~& 
M nagement and Administration 
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Canments From the State of Tennessee 

STATE OF TENNESSEE 
DEPARTMENT OF HEALTH AND ENVIRONMENT 

CORDELL HULL BUILDING 
NASHVILLE. TENNESSEE 3721OYO2 

JAMES E. WORD 
couYIIIIoNeII 

April IQ. 1987 

Mr. J. Dexter Peach 
Assistant Comptroller General 
United States General Accounting Office 
Washington, DC 20548 

Dear Mr. Peach: 

The draft Government Accounting Office report DOE’s Proposal for a Monitored 
Retrieval Storage Facility 18 Incomplete (CAO/RCED-87-92) bar been carefully 
reviewed by my staff and other state officials. The state offers the 
folloving comments on the draft report. 

(I) The State of Tennessee concurs fully with the concluaioa and 
recommendations of the draft report, aa set forth In Chapter 5. Us 
recommend that the GAO-r aaseeament be provided LO the Congress as 
expeditiously ae possible. 

State officials were not consulted by GAO Investigators during the 
preparation of this report (page 17). nor vere Tennersce’s extensive 
technical review documents llsted as source6 of information by GAO. it 
is gratifying that GAO’s findings (reached independently) reinforce 
Tennessee’s earlier judgment of the December 1985 HRS proposal. The 
state’s conclusions were expressed vigorously In comments delivered to 
the Department of Energy on February 5, 1986. (A copy is appended.) 

(2) The state strongly recommends that the Government Accounting Office -- 
prepare a supplement to this report, documenting changes made in the !lkS- 
proposal (nov in Congress) since December 1985 --.L 

The draft GAO report is based on the December 1985 “Review Copy” of the 
MRS proposal, Environmental Assessment, and program plan. Llkc GAO, 
Tennessee was assured that the final proposal would be “essentially the 
same” ao the “Revlev Copy.” Thlr Is not the case. 

Although our revlev of the revised proposal la not yet completed, it 1s 
evident that the March 30 version of the proposal Is drasticallY 
dlffereat from the December 1985 version In several important respects. 
For example, the new proposal is predicated upon Congressional approval 
of the vaste system lmplemeotatlon schedule set forth in the draft 

. 
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Hr. J. Daxter Peach 
Page 2 
April 14. 1987 

~~~~~~~ plan Amendment (released February 1987). A revised waste 
acceptance l chedule is assumed, again based on the draft Mission Plan 
Amendment. While the estimated total system life cycle cost has 
increased by about $6 blUlon, the cost of adding an HRS to the aystem 
has been reduced by $1 billion. (The new cost estimates are not 
documented in the proposal-) 

It would be helpful to Coagress for the GAO to extend their assessment to 
these significant revisions, Co examine the data/information supporting 
them, and to ldentify additfooal “lllattefs for consideration by the 
Congress” implied by the proposed revision. 

I appreciate the opportunity for Tennessee to review and comment on this 
important draft report. 

Sincerely, 

. 
j 

ccILi, c /: cc-i 
JAHES 6. WORD 

JEU/RHN/rc 

CC: Mr. Jim Hall 
Ha. Carol White 
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Resources~ &-mitY 7 
Keith 0. Fultz, Associate Director (202) 276-1441 

and Economic 
Sam Madonia Group Director 
William D. MdDowell, Jr., Evaluator-in-Charge 

Development Division, Vincent P. Price, Evaluator 
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